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OFFICERS,  1906-07. 


(Officers  of  the  1907  Convention,) 

PREsroENT: 
JOHN  I.  BEGGS, 

President,  The  Milwaukee  Elec.  Ry.  &  Lt.  Co.,  United  Rys. 
Co.  of  St.  Louis, 
milwaukee,  wis. 

First  Vice-President: 

CALVIN  G.  GOODRICH, 

Vice-President,  Twin  City  Rapid  Transit  Co., 
minneapolis,  minn. 

Second  Vice-President  : 

JAMES  F.  SHAW, 

President,  Boston  &  Worcester  Electric  Cos., 

boston,  mass. 

Third  Vice-President  : 

ARTHUR  W.  BRADY, 

President,  Indiana  Union  Traction  Co., 
anderson,  ind. 

Secretary-Treasurer  : 
BERNARD  V.  SWENSON, 

29  WEST  THIRTY-NINTH    STREET,   NEW  YORK,   N.   Y. 


EXECUTIVE  COMMITTEE: 

PRESIDENT,  VICE-PRESIDENTS   AND 

C.  L.  S.  Tingley,  2d  Vice-President,  American  Railways  Co. 
(President   American    Street   and   Interurbari   Railway   Ac- 
countants' Association),  Philadelphia,  Pa. 

H.  H.  Adams,  Superintendent  of  Shops,  The  United  Railways 
and  Electric  Co.  (President  American  Street  and  Interurban 
Railway  Engineering  Association),  Baltimore,  Md. 

Henry  C.  Bradley,  Gaim  Adjuster,  Chicago  Union  Traction  Co. 
(Acting  President  American  Street  and  Interurban  Railway 
Qaim  Agents'  Association),  Chicago,  IJI. 
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OFFICERS,  1907-08. 


(Elected  at  the  1907  Convention.) 

President  : 
CALVIN  G.  GOODRICH, 

Vice-President,  Twin  City  Rapid  Transit  Co., 
minneapolis,  minn. 

First  Vice-President: 

JAMES  F.  SHAW, 

President,  Boston  &  Worcester  Electric  Cos., 

boston,  mass. 

Second  Vice-President  : 

ARTHUR  W.  BRADY, 

President,  Indiana  Union  Traction  Co., 

anderson,  ind. 

Third  Vice-President: 
THOMAS  N.  McCARTER, 

President,  Public  Service  Railway  Co., 

NEWARK,  N.   J. 

I 
Secretary-Treasurer  : 

BERNARD  V.  SWENSON, 

29  west  thirty-ninth  street,  new  YORK,  N.  Y. 


EXECUTIVE  COMMITTEE: 

PRESIDENT,   VICE-PRESIDENTS   AND 

Frank  R.  Henry,  Auditor,  United  Railways  Co.  of  St.  Louis 
(President  American  Street  and  Interurban  Railway  Ac- 
countants' Association),  St.  Louis,  Mo. 

Fred  G.  Simmons,  Superintendent  of  Construction  and  Main- 
tenance of  Way,  The  Milwaukee  Electric  Railway  &  Light 
Co.  (President  American  Street  and  Interurban  Railway 
Engineering  Association),  Milwaukee,  Wis. 

H.  R.  GosHORN,  General  Claim  Agent,  Philadelphia  Rapid 
Transit  Co.  (President  American  Street  and  Interurban 
l^^ilway  Claim  Agents'  Association),  Philadelphia,  Pa» 
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COMMITTEES,  1906-1907. 


Membership. 

H.  H.  Vreeland,  Chairman,  President  New  York  City  Railway  Co., 

New  York,  N.  Y. 
C  S.  Sergeant,  Vice-President  Boston  Elevated  Railway  Co.,  Boston, 

Mass. 
W.  Caryl  Ely,  President  Ohio  Valley  Finance  Co.,  Buffalo,  N.  Y. 
E.  C.   Foster,  President  New  Orleans  Railway  &  Light  Co.,  New 

Orleans,  La. 
H.  J.  McGowAN,  President  Indianapolis  Traction  &  Terminal  Co., 

Indianapolis,  Ind. 
James  H.  McGraw,  President  Street  Railway  Journal,  New  York, 

N.  Y. 
HtJGH  M.  Wilson,  President  Electric  Railway  Review,  Chicago,  111. 
W.  G.  Ross,  Managing  Director  Montreal  Street  Railway  Co.,  Montreal, 

Quebec. 
W.    A.   House,    President   United   Railways   &   Electric   Co.,   Balti- 
more, Md. 
T.    K    Glenn,    Vice-President    Georgia    Railway    &    Electric    Co., 

Savannah,  Ga. 

Compensation  for  Carrying  U.  S.  Mail. 
G.  T.  Rogers,  Chairman,  President  Binghamton  Railway  Co.,  Bing- 

hamton,  N.  Y. 
Capt.  Robert  McCullough,  Vice-President  United  Railways  Co.  of 

St  Louis,  St.  Louis,  Mo. 
Gen.  G.  H.  Harries,  Vice-President  Washington  Railway  &  Electric 

Co.,  Washington,  D.  C. 
P.  F.  Sullivan,  President  Boston  &  Northern  Street  Railway  Co., 

Boston,  Mass. 

Subjects. 
Richard  McCullough,  Chairman,  Assistant  General  Managier,  United 

Railways  Co.  of  St.  Louis,  St.  Louis,  Mo. 
Ernest  Gonzenbach,  General  Manager,  Sheboygan  Light,  Power  and 

Railway  Co.,  Sheboygan,  Wis. 
R.   E.   Danforth,  General   Manager,   Public   Service  Corporation   of 

New  Jersey,  Newark,  N.  J. 
C.  L.  S.  TiNGLEY,  President  Accountants*  Association,  Philadelphia,  Pa. 
H.  H.  Adams,  President  Engineering  Association,  Baltimore,  Md, 
B.  B.  Davis,  Secretary,  Qaim  Agents'  Association,  Columbus,  O. 

[7] 


Digitized  by  V^OOQIC 


8  Committees  1906-7. 

Committees —  (Qjntinued). 

Car  Wiring. 

John   W.  Corning,  Chairman,  Electrical  Engineer  Boston  Elevated 

Railway  Co.,  Boston,  Mass. 
C.  B.  King,  General  Manager  London  Street  Railway  Co.,  London, 

Ontario. 
L.  P.  Crecelius,  Engineer  Forest  City  Railway  Co.,  Cleveland,  Ohio. 
Hugh  Hazelton,  Electrical  Engineer,  32. Park  Place,  New  York,  N.  Y. 
L  D.  Shipper,  Electrical  Engineer  J.  G.  Brill  Co.,  Philadelphia,  Pa. 

Standardisation. 

H.  C.  Page,  Chairman,  General  Manager  Springfield  Street  Railway 
Co.,  Springfield,  Mass. 

T.  W.  Wilson,  General  Manager  International  Railway  Co.,  Buffalo, 
N.  Y. 

John  Murphy,  General  Superintendent  Pittsburg  Railways  Co.,  Pitts- 
burg, Pa. 

H.  A.  NicHOLL,  General  Manager  Indiana  Union  Traction  Co.,  Ander- 
son, Ind. 
•  W.  H.  Evans,  Master  Mechanic  International  Railway  Co.,  Buffalo, 
N.  Y. 

Insurance. 

H.  J.  Davies,  Chairman,  Secretary  Cleveland  Electric  Railway  Co., 
Cleveland,  Ohio. 

C.  O.  Kruger,  Second  Vice-President  Philadelphia  Rapid  Transit  Co., 
Philadelphia,  Pa. 

G.  L.  Estabrook,  Secretary  and  Treasurer  East  St.  Louis  &  Sub- 
urban Railway  Co.,  Philadelphia,  Pa. 

A.  H.  Ford,  President  Birmingham  Railway,  Light  &  Power  Co., 
Birmingham,  Ala. 

R.  B.  Stearns,  General  Manager  Chicago  &  Milwaukee  Electric  Rail- 
way Co.,  Highwood,  111. 

Promotion  of  Traffic. 

W.  E.  Harrington,  Chairman,  President  Pottsville  Union  Traction  Co., 

Pottsville,  Pa. 
Howard  F.  Grant,  Manager  Seattle  Electric  Co.,  Seattle,  Wash. 
H.  E.  Reynolds,  Assistant  General  Manager  Boston  &  Northern  Street 

Railway  Co.,  Boston,  Mass. 
H.  J.  Crowley,  General  Manager  American  Railways  Co.,  Philadelphia, 

Pa. 
G.   W.   Parker,  General   Passenger  Agent   Detroit  United   Railways, 

Detroit,  Mich. 
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Committees  —  (Continued) . 

Heavy  Electric  Traction. 
Calvert  Townley,  Chairman,  Vice-President  New  York,  New  Haven 

&  Hartford  R.  R.  Co.,  New  Haven,  Conn. 
E.  B.  Katte,  Electrical  Engineer  New  York  Central  &  Hudson  River 

R.  R.  Co.,  New  York,  N.  Y. 
L.  B.  Stillwell,  Consulting  Engineer,  New  York,  N.  Y. 


Standard  Code  of  Rules. 

E.  G.  CoNNETTE,  Chairman,  General  Manager  Worcester  Consolidated 
Street  Railway  Co.,  Worcester,  Mass. 

E.  C.  Faber,  General  Manager  Aurora,  Elgin  &  Chicago  Electric  Rail- 
road Co.,  Wheaton,  111. 

E.  J.  Ryon,  Superintendent  Schenectady  Railway  Co.,  Schenectady, 
N.  Y. 

J.  N.  Sh  ANN  AH  AN,  General  Manager  Washington,  Baltimore  & 
Annapolis  Electric  Railway  Co.,  Baltimore,  Md. 

Municipal  Ownership. 
C  D.  Wyman,  Chairman,  General  Manager  Stone  &  Webster,  Boston, 

Mass. 
John  A.  Beeler,  General  Manager  Denver  City  Tramway  Co.,  Denver, 

Colo. 
H.  M.  Sloan,  General  Manager  Calumet  Electric  Street  Railway  Co., 

Chicago,  III 
J.   J.    Stanley,   General    Manager   Cleveland   Electric   Railway   Co., 

Qeveland,  Ohio. 

Public  Relations. 

W.  Caryl  Ely,  Chairman,  President  Ohio  Valley  Finance  Co.,  Buffalo, 
N.  Y. 

John  B.  Parsons,  President  Philadelphia  Rapid  Transit  Co.,  Phila- 
delphia, Pa. 

Charles  W.  Wetmore,  Vice-President  The  Milwaukee  Electric  Rail- 
way &  Light  Co.,  Milwaukee,  111. 

Jere  C.  Hutchins,  President  Detroit  United  Railway,  Detroit,  Mich. 

Henry  A.  Robinson,  General  Solicitor  New  York  City  Railway  Co., 
New  York,  N.  Y. 

R  C  Foster,  President  New  Orleans  Railway  &  Light  Co.,  New 
Orleans,  La. 
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Committees —  (Continued). 

Car  House  ConstructioiL 

H.  H.  Adams,  Chairman,  Superintendent  of  Shops  United  Railways 

&  Electric  Co.,  Baltimore,  Md. 
E.  J.  Cook,  General  Manager  Rochester  Railway  Co.,  Rochester,  N.  Y. 
C.  F.  Ferrin,  Architect  Twin  City  Rapid  Transit  Co.,  Minneapolis, 

Minn. 
L.  H.  Parker,  Engineering  Department  Stone  &  Webster  Co.,  Boston, 

Mass. 
A.   V.   Porter,   Architect  New   York  City  Railway  Co.,   New  York, 

N.  Y. 
Thomas  Pumfrey,  Civil  Engineer  International  Railway  Co.,  Buffalo, 

N.  Y. 
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l>RfiSIDENTS    OF   THE  ASSOCIATION    SiNCfi 
ORGANIZATION. 


1882-83 H.  H.  LiTTELL. 

1883^ William  H.  Hazzard.* 

1884-85 Calvin  A.  Richards.* 

1885-86 Julius  S.  Walsh. 

1886-87 Thomas  W.  Ackley.* 

1887--88 Charles  B.  Holmes. 

i888-«9 George  B.  Kerper. 

1889-90 Thomas  Lowry. 

1890-91 Henry  M.  Watson. 

1891-92 John  G.  Holmes.* 

1892-93 d.  f.  longstreet. 

1893-94 ^ Henry  C  Payne,* 

1894-95 Joel  Hurt. 

1895-96 H.  M.  Littell. 

1896-97 Robert  McCulloch. 

1897-98 Albion  E.  Lang. 

1898-99 Charles  S.  Sergeant. 

1899-1900 John  M.  Roach. 

1900-01 Walter  H.  Holmes. 

1901-02 Herbert  H.  Vreeland. 

1902-03 Jere  C.  Hutchins. 

1903-04 W.  Caryl  Ely. 

1904-05 W.  Caryl  Ely. 

1905-06 W.  Caryl  Ely. 

1906-07 John  I.  Beggs. 

1907-08 Calvin  G.  Goodrich. 


♦  Deceased. 
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CONVENTIONS   OF  THE  ASSOCIATION   SINCE 
ORGANIZATION. 


1882  —  Boston,  Mass.,  Organization  Meeting,  December  12-13 

1883  —  Chicago,  111 October  9-10 

1884  — New  York,  N.  Y October  15-17 

1885  —  St.  Louis,  Mo October  21-23 

1886  —  Cincinnati,  O October  20-21 

1887  —  Philadelphia,   Pa October  19-20 

1888  —  Washington,  D.  C October  17-18 

1889 —  Minneapolis,  Minn October  16-17 

1890  —  Buffalo,  N.  Y October  15-16 

1891  —  Pittsburg,  Pa October  21-22 

1892  —  Cleveland,  O October  19-20 

1893  —  Milwaukee,  Wis.  October  18-19 

1894  —  Atlanta,  Ga October  17-19 

1895  —  Montreal,  Quebec  October  15-18 

1896  —  St.  Louis,  Mo October  20-23 

1897 —  Niagara  Falls,  N.  Y October  19-22 

1898  —  Boston,  Mass September  6-9 

1899 —  Chicago,  111. October  17-20 

1900  —  Kansas  City,  Mo October  16-19 

1901  —  New  York,  N.  Y October  9-11 

1902  —  Detroit,  Mich October  8-10 

1903  —  Saratoga  Springs,  N.  Y September  2-4 

1904  —  St.  Louis,  Mo October  12-13 

1905  —  Philadelphia,  Pa September  27-28 

1906  —  Columbus,  O October  15-19 

1907  —  Atlantic  City,  N.J October  14-18 
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OFFICERS   SINCE   ORGANIZATION. 


.  OFFICERS,  ORGANIZATION  MEETING. 

(American  Street  Railway  Association.) 

Chairman : 

•MOODY  MERRILL, 

President,  Highland  Street  Railway  Co.,  Boston,  Mass. 

•   Secretaries: 

CHAUNCEY  C.  WOODWORTH, 

Secretary,   Rochester  City  &  Brighton    Railroad   Co.,  Rochester,  N.  Y. 

CHARLES  B.  CLEGG. 

President,  Oakwood  &  Dayton   Street   Railway   Co.,    Dayton,   O. 

Elected  at  Boston,  Mass.,  December  la,  1882. 

OFFICERS,  1882-1883. 

President: 
H.  H.  LITTELL, 
General  Manager,  Lonisyille  City   Railway   Co.,   Louisville,   Ky. 
First  Vice-President:  Third  Vice-President: 

•WILLIAM  H.  HAZZARD,  GEORGE  B.  KERPER. 

President,      Brooklyn      City      Railroad        President,  Mount  Adams  &  Eden  Park 
Co.,  Brooklyn,  N.  Y.  Inclined  Railway,  Cincinnati,  O. 

Second  Vice-President:  Secretary  and  Treasurer: 

•CALVIN  A.   RICHARDS.  ♦  WILLIAM  J.  RICHARDSON, 

President,    Metropolitan    Railroad  Co.,        Secretary.    Atlantic    Avenue    Railroad 
Boston,  Mass.  Co.,  Brooklyn,  N.  Y. 

EXECUTIVE  COMMITTEE: 
President,  Vice-Presidents  and 

Julius  S.   Wjlsh,   Pres.,   Citizens'  Railway  Co St.  Louis,  Mo. 

Charles   Oeminshaw,   Vice-Pres.,  Troy  &  Lansingburgh  Railroad  Co.,  Troy,  N.  Y. 

Thomas  Lowry,  Pres.,  Minneapolis  Street  Railway  Co Minneapolis,  Minn. 

Tames  K.  Lake,  Supt,  Chicago  West  Division  Railway Chicago,  111. 

Daniel  F.  Longstreet,  Gen.  Man.,  Union  Railroad  Co Providence,  R.  I. 

Elected  at  Boston,  Mass.,  December  13,  i88a. 

OFFICERS,  1883-1884. 

President: 
♦WILLIAM  H.  HAZZARD, 
President,  Brooklyn  City   Railroad    Co.,  Brooklyn,  N.  Y. 
First   Vi^ePresident :  Third  Vice-President: 

JAMES  K.    LAKE.  DANIEL  F.  LONGSTREET, 

Superintendent,  Chicago  West  Division        General   Manager,  Union   Railway   Co., 
Railway,  Chicago,  111.  Providence,  R.  I. 

Second  Vice-President:  Secretary  and  Treasurer: 

GEORGE  B.  KERPER,  ♦  WILLIAM  J.  RICHARDSON. 

President,  Mount  Adams  &  Eden  Park  Secretary.     Atlantic     Avenue    Railroad 
Inclined  Railway,  Cincinnati,  O.  Co.,  Brooklyn,  N.  Y. 

EXECUTIVE  COMMITTEE: 
President,  Vice-Presidents  and 

H.  H.  Littell.  Gen.  Man.,  Louisville  City  Railway  Co I>ouisville,  Ky. 

•John  G.  Holmes.  Pres..  Citizens*  Street  Railroad  Co Pittsburg.  Pa. 

Julius  E.  Rugg.  Supt.,  Highland  Street  Railroad Boston,  Mass. 

Pierre  C.  Maffitt.  Pres..  Missouri  Railroad  Co St.   Louis.   Mo. 

•Jacob  Sharp,  Pres.,  Twenty-third  Street  Railway  Co New  York,  N.  Y. 

Elected  at  Chicago,  111.,  October  10,  1883. 

•Deceased. 
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OFFICERS,  1884-Z885. 

President: 
•CALVIN  A.  RICHARDS, 

President,  Metropclitan  Railroad  Co.,   Boston,  Mass. 
First   Vice-President:  Third  Vice-President: 

JULIUS  S.  WALSH,  EDWARD  LUSHER, 

President,   Citizens'  Railway  Co.,  Secretary  and  Treasurer,  Montreal  City 

St.  Louis,  Mo.  Passenger     Railway     Co.,     Montreal, 

Quebec. 
Second   Vice-President:  Sccretarv  and   Treasurer: 

HENRY  M.  WATSON,  •  WILLIAM  J.  RICHARDSON, 

President,  Buffalo  Street  Railroad  Co.,         Secretary.     Atlantic     Avenue     Railroad 
Buffalo,   N.    Y.  Co.,  Brooklyn,  N.  Y. 

EXECUTIVE  COMMITTEE: 
President,  Vice-Presidents  and 

•William  H.  Hazzard,  Pres.,  Brooklyn  City  Railroad  Co Brooklyn,  N.  Y. 

James  K.   Lake,  Supt.,  Chicago  West  Division  Railway Chicago,  111. 

•Charles  J.  Harrah,  Pres.,  People's  Passenger  Railway  Co Philadelphia.  Pa. 

•William  White,  Pres.,  Dry  Dock,  E.  Broadway  &  B.  Railroad  Co.New  York,  N.Y. 

B.  du  Pont,  Pres.,  Central  Passenger  Railroad  Co Louisville,  Ky. 

Elected  at  New  York,  N.  Y.,  October   17,   1884. 

OFFICERS,  1885-1886. 

President: 

JULIUS  S.  WALSH, 

President,  Citizens*  Railway  Co.,  St.  Louis,  Mo. 

First   Vice-President:  Third  Vice-President: 

•  WILLIAM  WHITE;  •  SAMUEL  LITTLE, 

President,    Dry   Dock,    E.    Broadway  &        Treasurer,     Highland     Street     Railway 

B.  Railroad  Co.,  New  York,  N.  Y.  Co.,   Boston,  Mass. 

Second   Vice-President:  Secretary  and   Treasurer: 

CHARLES  B.  HOLMES,  WILLIAM    J.     RICHARDSON. 

President,    Chicago    City    Railway  Co.,         Secretary.     Atlantic     Avenue     Railroad 
Chicago,   111.  Co.,   Brooklyn,  N.  Y. 

EXECUTIVE  COMMITTEE: 

President,  Vice-Presidents  ai\d 

•Calvin  .\.   Richards,   Pres.,  Metropolitan  Railroad  Co Boston,  Mass. 

John   Kilgour,    Pres.,    Cincinnati    Street   Railway   Co Cincinnati,   O. 

John  Masruire,  Pres.,  City  Railroad  Co Mobile.  Ala. 

•Thomas  W.  Ackley,  Pres.,  13th  and  15th  Streets  Pass.  Railway  Co.Philadelphia.Pa. 

Chauncey  C.  Woodworth.  Sec..  Rochester  Citv  «r  B.  Railroad  Co. Rochester,  N.  Y. 

Elected  at  St.   Louis,  Mo.,  October  23,   1885. 

OFFICERS,    1886-1887. 

President: 
•THOMAS  W.  ACKLEY, 
President,  13th  and   15th  Streets  Pasenger  Railway  Co.,  Philadelphia,  Pa. 
First    Vice-President:  Third   Vice-President : 

ALBERT  G.   CLARK.  PRENTISS  CUMMINGS. 

Vice-President,    Cincinnati    Street   Rail-         President,      Cambridge      Railroad      Co., 
way    Co..   Cincinnati.  O.  Cambridge,   Mass. 

Second   Vice-President:  Secretarv   and   Treasurer: 

•WILLIAM   H.    SINCLAIR,  WILLIAM    J.    RICHARDSON, 

President.      Galveston      City      Railroad         Secretary.     Atlantic     Avenue     Railroad 
Co.,   Galveston,   Tex.  Co.,  Brooklyn,  N.  Y. 

EXECUTIVE  COMMITTEE: 

President.  Vice-Presidents  and 

Julius   S.  Walsh,  Pres..  Citizens*  Railway  Co St.   Louis,  Mo. 

Henry   Hurt,    Pres.,   Washington  &    Georgetown  Railroad  Co.  .Washington,  D.  C. 
•C.  Densmore  Wyman.  Vicf-Pres.,  Central  P.irk,  N.  &  E.  River  Railroad  Co.  N.  Y. 

•A.   Everett,   Pres.,   East   Cleveland   Railroad   Co Cleveland,  Ohio. 

Samuel  S.  Spaulding,  Pres.,  East  Side  Street  Railroad  Co Buffalo,  N.  Y. 

Elected  at  Cincinnati,  O.,  October  21,   1886. 


*Deceaied. 
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OFFICERS,  1887-Z888. 

President: 

CHARLES  B.  HOLICES, 

President.  Chicago  City  Railway  Co.,  Chicago,  111. 

First  Vice-President:  Third  Vice-President: 

JUUUS  E.  RUGG.  CHARLES  B.  CLEGG, 

General    Superintendent,    Boston    Con*        Director,    Dayton    Street    Railroad   Co., 

solidated    Stroet    Railway,      Boston,  Dayton,    O. 


Second  Vice-President:  Secretary  and   Treasurer: 

•  R.   DUDLEY   FKAYSER,  •  WILLIAM  J.  RICHARDSON, 

President,   Memphis 'City   Railway  Co.,  Secretary,     Atlantic    Avenue    Railroad 
Memphis,   Tenn.  Co.,   Brooklyn,  N.  Y. 

EXECUTIVE  COMMITTEE: 

President,  Vice-Presidents  and 
•Thomas  W.  Ackley.  Pres.,  13th  and  15th  Streets  Pass.  Railway  Co.Philadelphia.Pa. 

•Winfield   Smith,  Pres.,   Cream   City   Railroad   Co Milwaukee,   Wis. 

•Charles  Green,  Pres.,  People's  Railway  Co St.  Louis,  Mo. 

Edward  G.  Mosher,  Supt,  Augusta  &    Summervllle  Railroad Augusta,  Ga. 

Elected  at  PbOadelphia,  Pa.,  October  20,    1887. 

OFFICERS,  1888-1889. 

President: 

GEORGE  B.  KERPER, 

President,  Mount  Adams  &  Eden  Park  Inclined   Railway,   Cincinnati,  O. 

First  Vice-President:  Third  Vice-President: 

JESSE  METCALF,  WILLIAM  H.  MARTIN, 

President,   Union   Railroad   Co.,   Provi-  Vice-President,    Ferries   &    CUflF   House 

dence,    R.    I.  Railway    Co.,    San    Francisco,    CaL 

Second  Vice-President:  Secretary  and   Treasurer: 

HENRY  HURT,  •  WILLIAM  J.  RICHARDSON, 

President,    Washington    &    Georgetown  Secretary.     Atlantic     Avenue     Railroad 

Railroad  Co.,  Washington,  D.  C.  Co.,  Brooklyn,  N.  Y. 

EXECUTIVE  COMMITTEE: 

President,  Vice-Presidents  and 

Charles  B.  Holmes,   Pres.,   Chicago  City  Railway  Co Chicago,  111. 

John  SculHn.  Pres.,  Union  Depot  Railroad  Co St.  Louis,  Mo. 

,ames  H.  Johnston,  Pres.,  City  &  Suburban    Railway   Co Savannah,   Ga. 

Henry  A.  Sage.  Pres.,  Easton,  S.  Easton  &  W.  E.  Pass.  Railway  Co-.Easton,  Pa. 

Edward  J.  Lawless,  Sunt.  Metropolitan  Street  Railway^ Kansas  City,  Mo. 

Elected  at  Washington,  D.  C,  October   18,  1888. 


li 


OFFICERS,  z889-i89a 

President : 
THOMAS  LOWRY, 
President,  Minneapolis  &  St.  Paul   Street  Railway  Cos.,  Minneapolis,  Minn. 
First   Vice-President :  Third  Vice-President: 

•C.  DENSMORE  WYMAN,  ROBERT  McCULLOCH, 

Vice-President.    Central    Park.     North        General   Manager,   Citizens'.  St.   Louis. 
&    East    River    Railroad    Co.,     New  Cass    Avenue    &    Fair    Grounds,    and 

York,  N.  Y.  Benton- Belief ontaine     Railways,     St. 

Louis.  Mo. 
Second  Vice-President:  Secreiarv  and   Treasurer: 

JOHN  C  SHAFFER,  •  WILLIAM  T.  RICHARDSON. 

President      Citizens*      Street      Railroad         Secretary.     Atlantic     Avenue     Railroad 
Co.,  Indianapolis,  Ind.  Co.,  Brooklyn.   N.  Y. 

EXECUTIVE  COMMITTEE: 

President,  Vire-Presidents  and  ^         . 

George  B.  Kerper,  Pres..  Mt.  Adams  ft  E.  P.  Inc.  Railway  Co  ..  .Cincinnati.  O. 
George  W.  Kiely,  Man.   Dir.,  Toronto   Street  Railway  Co. ...  ..Toronto,   Ontario. 

Frank  H.  Monks,  Gen.   Man..  West  End   Street   Railway  Co. ...  ..Boston.   Mass. 

Raphael  Semmes,  Sunt..  Citizens'  Street  Railroad .....Memphis.  Tenn. 

Francis  M.  Eppley,  Pres.,  Orange  Cross- Town  ft  B.  Railway  Co Orange.  N.  J. 

*^^l5icted  at  Minneapolis,  Minn..  October  17.  1889. 

^Deceased.  .     , 
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OFFICERS,  1890-189X.  - 

President: 
HENRY  M.  WATSON, 

President  Buffalo   Street  Railroad,  and  Buffalo  East  Side  Street  Railway,  Cos- 
Buffalo,  N.  Y. 

First  Vice-President:  Third  Vice-President: 

WILLIAM  A.  SMITH,  ANDREW   D.   ROGERS. 

General   Manager,   Omaha   Street   Rail-  President,        Columbus       Consolidated 

way  Co.,   Omaha,   Neb.  Street   Railroad   Co.,   Columbus  O. 
Second  Vice-President: 

CHARLES  ODELL,  Secretary  and  Treasurer: 

President,     .  .ewburyport    &    Amesbury  •  WILLIAM  J.  RICHARDSON, 

Street    Railroad    Co.,    Newburyport,  Secretary,    Atlantic    Avenue    Railroad 

Mass.  Co.,  Brooklyn,  N.  Y. 

EXECUTIVE  COMMITTEE: 

President,  Vice-Presidents  and 

Thomas  Lowry,  Pres.  Minneapolis  and  St  Paul  Street  R'y  Cos. Minneapolis,  Minn. 

David  F.  Henry,  Pres.  Federal  Street  &  P.  V.  Pass.  Railway  Co.  ..Pittsburg,  Pa. 

Albert  E.  Thornton,  Director  Atlanta  Street  Railroad  Co Atlanta.  Ga. 

Harvey  M.  Littell,  Gen.  Man.  Cincinnati  Inclined  Plane  R'y  Co Cincinnati,  O. 

Thomas  C.  Keefer,  President  Ottawa  City  Pass  Railn^ay  Co Ottawa,  Quebec 

Elected  at  Buffalo,  N.  Y.,  October  16,  1890. 

OFFICERS,  zSgi-zSga. 

President: 
♦JOHN  G.  HOLMES, 
President  Citizens'  Traction  Co.,  Pittsburg,  Pa. 
First   Vice-President :  Third  Vice-President: 

•THOMAS   H.    McLEAN,  •      ALBION  E.  LANG. 

Secretary,     Twenty-third     Street     Rail-        Vice-President,      Toledo      Consolidated 
way  Co.,   New  York,  N.  Y.  Street   Railway  Co.,  Toledo,   O. 

Second   Vice-President:     ■  Secretary  and  Treasurer: 

JAMES  B.  SPEED,  •  WILLIAM  J.  RICHARDSON. 

President,  Louisville  City  Railway  Co..        Secretary.    Atlantic    Avenue    Railroad 
Louisville,  Ky.  Co.,  Brooklyn,  N.  Y. 

EXECUTIVE  COMMITTEE: 

President,  Vice-Presidents  and 

Henry  M.  Watson,  President  Buffalo  Railway  Co Buffalo,   N.  Y. 

Lewis  Perrine,  Jr.,  Pres.  Trenton  Pass.  Railway  Co.  Consolidated.  .Trenton,  N.  T. 
W.  Worth  Bean,  President  St.  Joseph   &  Benton  Harbor  R'y  Co.  .St  Joseph,  Mich. 

Murry  A.  Verner,  Pres.  -Pittsburg   &  Birminarham  Traction  Co Pittsburg,   Pa. 

rhomas   C.   Penington.   Treasurer   Chicago   City   Railway   Co Chicago,   III. 

Elected   at   Pittsburg,    Fa.,    October   aa,   1891. 

OFFICERS,  1892-1893. 

President: 

D.  F.  LONGSTREET, 

Vice-Pres.   and  Gen.  Man.  West  End  Street  Railroad  Co.,  Denver,  Col. 

Third  Vice-President: 
First  Vice-President:  W.  WORTH  BEAN, 

•  A.   EVERETT,  President  St.  Joseph  &  Benton  Harbor 

President      East     Oeveland     Railroad  Electric     Railway    Co..     St    Joseph, 

Co.,   Cleveland,  O.  Mich. 

Second  Vice-President:     '  Secretary  «»«i,7Vr«i«w.- 

JOEL  HURT,  •  WILLIAM  J.  RICHARDSON, 

President    Atlanta  Consolidated  Street  Secretary  and  Treasurer    Atlan^  Ave- 

Railroad  Co.,  AtlanU,  Ga.  nue  Railroad  Co..  Brooklyn,  N.  Y. 

EXECUTIVE  COMMITTEE: 
President,  Vice*Presidents  and 

•John  G.  Holmes,  President  CiHrens'  Traction   Co..... ....Pittsburg.  Fa. 

iTohn  D.   Crimmins,  President  Metropolitan  Traction  Co.. New  York.   N.Y. 

Thomas  J.  Minary,  General  Manager  V"TI"^  J?*^^'^*^  j^^'/i*  *  *  J  o  *T?.    if!;h' 
Tames  R.  Chanman,  Vice-Pres.  Consolidated  St.  Railway  Co.Grand  Rapids.  Mich. 

Benjamin  E.  Charlton.  President  Hamilton  Street  Railway  Co Hamilton,  unt. 

Elected  at  Oeveland,  O.,  October  ao,  189a. 

'Deceased.  .  \.., 
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OFFICERS,  Z893-Z894. 

President: 
•HENRY  C.  PAYNE, 
Vice-President,  Milwatikee   Street   Railway   Co.,  Milwaukee,  Wis. 
First   Vice-President:  Third  Vice-President: 

•WILLIAM  J.   STEPHENSON.  LEWIS  PERRINE,  Jr., 

President  Metropolitan   Railroad  Co.,  President    Trenton    Passenger    Railway 

Washin^on,  D.  C.  Co.,    Consolidated,    Trenton,    N.    J. 

Second  Vice-President:  Secretary  and   Treasurer: 

JAMES  R.  CHAPMAN,  •  'WILLIAM  J.   RICHARDSON, 

Vice-President,       Consolidated       Street       Secretary  and  Treasurer,  Atlantic  Ave- 
Railway  Co.,  Grand  Rapids,   Mich.  nue  Railroad  Co.,  Brooklyn,  N.  Y. 

EXECUTIVE  COMMITTEE: 
President,  Vice-Presidents  and 

D.  F.  Longstreet,  Vice-President  West  End  Street   Railway  Co Denver,  Col. 

*Tbomas  H.   McLean,  Gen.   Man.   Citizens'  Street  Railroad  Co. Indianapolis,  Ind. 

Edwards   Whitaker,   President  Lindell   Railway  Co St.   Louis,    Mo. 

W.   Y.    Soper,   President   Ottawa  Electric  Street   Railway    Co... Ottawa,    Quebec 

E.  S.  Goodrich,  President  Hartford  Street  Railway  Co Hartford,  Conn. 

Elected  at   Milwaukee,   Wis.,   October    19,   1893. 

OFFICERS,  Z894-1895. 

President: 
JOEL  HURT, 
President,  Atlanta  Consolidated  Street  Railway  Co.,  Atlanta,  Ga. 
First  Vice-President:  Third  Vice-President: 

W.  WORTH  BEAN,  *  RUSSELL  B.  HARRISON. 

President  St.  Joseph  &  Benton  Harbor        President    Tcrre  Haute  Street  Railway 
Electric    Railway    &    Light    Co.,    St.        -  Co.,  Terre  Haute,  Ind. 

Joseph,  Mich. 

Second   Vice-President:  Secretary  and   Treasurer: 

JOHN  H.  CUNNINGHAM,  •  WILLIAAf  J.  RICHARDSON. 

Director  Lynn  h  Boston  Railroad  Co.,         Director   Atlantic  Avenue  Railroad  Co., 
Boston,  Mass.  Brooklyn,  N.  Y. 

EXECUTIVE  COMMITTEE: 

President.  Vice-Presidents  and 

•Henry  C.  Payne,  Vice-President  Milwaukee  Street  Railway  Co.. Milwaukee.  Wis. 

•William  H.  Jackson,   President   Nashville   Street  Railway Nas'^ville.  Tenn. 

D.   G.   Hamilton,   President  Cass  Ave.    &    Fair    Grounds    Ry.    Co.    and    St.    Louis 

R.  R.  Co St.  l.oi'is.  Mo. 

Granville  C.  Cunningham.  Man.   Montreal   Street  Railway  Co.. Montreal  Quebec. 

_  John  N.  Partridge,  Pres    Brooklyn  City  &  Newtown  Railroad  Co. Brooklyn.  N.  Y. 

Elected    at    Atlanta,    Ga.,    October    19,    1894- 

OFFICERS,  1895-1896. 

President: 
H.  M.  LITTELL. 
President  Atlantic  Avenue  Railroad  Co.,   Brooklyn,   N.   Y. 
First  Vice-President:  Third  Vice-President: 

GRANVILLE  C.  CUNNINGHAM.  J.  WILLARD  MORGAN, 

Manager    Montreal  Street  Railway  Co.,        President  Camden.  Gloucester  &  Wood- 
Montreal,  Quebec.  bury  Railroad  Co.,  Camden,  N.  J. 

Second  Vice-President:  Secretary  and   Treasurer: 

•WILLIAM  H.  JACKSON.  T.  C.  PENINGTON. 

President     Nashville      Street     Railway,  Treasurer     Chicago    Citv   Railway   Co., 
Nashville,   Tenn.  Chicago,  111. 

EXECUTIVE  COMMITTEE: 

President,  Vice-Presidents  and 
Toel  Hurt.  President  Atlanta  Consolidated  Street  Railway  Co. ....  ...Atlanta.  Ga. 

Prentiss  Cummings,  Vice-President  West  End  Street  Railway  Co.. Boston,  Mass. 

C.  G.   Goodrich.  Vice-President  Twin   City  Railway  Co St.  Paul.  Minn. 

A     Markle.   General   Manager,   I^high   Traction   Co Hazleton,    Pa. 

W.  F.  Kelly,  General  Manager  Columbus  Street  Railway  Co Columbus,  O. 

Elected  at  Montreal,  Quebec,   October   18,   1895. 

•Deceased. 
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OFFICERS,  1896-1897. 

President: 

ROBERT  Mcculloch, 

Vice-President  and  General  Manager  Citizens'  Cass  Avenue  &  St  Louis  Railroad 
Cos.,  St  Louis,  Mo. 

First    Vice-President:  Third  Vice-President: 

CHARLES  S.  SERGEANT,  C  F.  HOLMES. 

General     Manager     West     End     Street  General    Manager    Metropolitan    Street 
Railway   Co.,   Boston,  Mass.  Railway   Co.,   Kansas  City,   Mo. 

Second  Vice-President:  Secretary  ^nd  Treasurer: 

D.  B.  DYER,  T.  C.  PENINGTON. 

President  Augwsta   Railway  &   Electric  Treasurer    Chicago    Ci^    Railway   Co., 
Co.,  Augusta,   Ga.  Chicago,  lU. 

EXECUTIVE  COMMITTEE: 

President,  Vice-Presidents  and 
H.  M.  Littell,  Vice-Pres.  and  Gen.  Man.  Metropolitan  St  Ry.  Co.. New  York  City. 
H.  P.  Bradford,  Gen.  Man.  Cincinnati  Inclinea  Plane  Railway  Co.  .Cincinnati,  O. 
Charles  H.  Smith,  General  Superintendent  Troy  City  Railway  Co.... Troy,  N.  Y. 
Harry  Scullin,  Vice-Pres.  and  Gen.  Man.  Union  Depot  Railroad  Co.,  St.  Louis,  Mo. 
George  B.  Hippee,  Gen.  Man.  Des  Moines  City  Railway  Co..Des  Moines,  Iowa. 
Elected  at  St.  Louis,  Mo.,  October  23,  1896. 

OFFICERS,  Z897-1898. 

President: 

ALBION  E.  LANG, 

President   Toledo   Traction   Co.,    Toledo,    Ohio. 

First   Vice-President:  ^                          Third   Vice-President: 
W.  CARYL  ELY,  EDWARD  G.  CONNETTE. 
President     Buffalo     &     Niagara  Falls        General  Manager  Nashville  Street  Rail- 
Electric  Railway  Co.,  Niagara  Falls,                       way,    Nashville,    Teni). 
N.  Y. 

Second   Vice-President:  Secretary  and  Treasurer: 

JOHN  A.  RIGG,  T.  C.  PENINGTON. 

President    United    Traction    Co.,  Read-        Treasurer    Chicapro    City    Railway    Co.. 

ing,  Pa.  Chicago,  III. 

EXECUTIVE  COMMITTEE: 

President,  Vice-Prcpidcnts  and 

Robert    McCiilloch.    Vice-President    and    (ieneral    Manager    Citizens*    Cass    Ave.    & 

St,    Louis  R.    R.   Cos St   I^uis,  Mo. 

•r.  Densniore    Wyman,  Gen.  Man.  New  Orleans   Traction  Co.,  Ltd.New  Orleans.  La. 

Henry  C.    Moore,    President  Trenton   .Street  Railway  Co Trenton,  N.  J. 

John    M.     Roach.    Vice-President    and    General    Manager    North    Chicago    Street 

Railroad  Co Chicago.  111. 

Robert  S.  Goff,  Pres.  and  Gen.  Man.  Globe  Street  Railway  Co.. Fall  River,  Mass. 
Elected    at    Niagara    Falls,    October    22,    1897- 

OFFICERS,  1898-1899. 

President : 

CII.ARLES  S.   SERGEANT. 

Second    Vice-President    Boston    Elevated    Railway    Co.,    Boston,    Mass. 

First    Vice-President:  Third   Vice-President: 

HENRY  C.  MOORE.  WALTON   H.    HOLMES, 

President  Trenton   Street    Railway   Co.,         Vice-President    and    General    Manager* 

Trenton,  N.  J.  Metropolitan      Street     Railway     Co., 

Kansas  City,  Mo. 
Second   Vice-President :  Scrrctarv   and   Treasurer: 

^   ERNFST  WOODRITFF  "^Tc  PENINGTON, 

President    Atlanta    Consolidated    Street         Treasurer    Chicago    Citv    Railway    Co., 
Railway  Co.,   Atlanta,  Ga.  Chicago,  111. 

EXECUTIVE  COMMITTEE: 

Pr*  si(l«"nt.  Vice-Presidents  and 

Albion  F.    I  ang.   President  Toledo   Traction   Co .  .  .Toledo,  Ohio. 

Georec  A.  Viiille,  *^ccnnd  Vice-Pres.  Wrst  CliicaRo  Street  Railroad  Co.ChicaifO,  111. 
Frank  C.  Tones.  Vice-Presi.l*  nt  Monvhis  Street  Railway  Co .....  Memphis,  lenn. 
Tolin  I.  Begcs.  Gen.  Man.  The  Milwaukee  Electric  R'v  and  Lt.  Co  Milwaidcee,  Wsi. 
»ra  A.  McCormack.  Gen.  Supt.  Brooklyn  Heiuhts  Railroad  Co.  New  York,  N.  Y. 
Elected   at    Boston,    Mass.,    September    9.    1898. 
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OFFICERS,  1899-1900. 

President: 

JOHN  M.  ROACH, 

President   Chicago   Union   Traction   Co.,   Chicago,    111, 

First  Vice-President:  Third  Vice-President: 

JOHN  A.  RIGG,  FRANK  G.   TONES. 

President   United   Traction   Co.,    Read-  Vice-President  Memphis  Street  Railway 
ing,  Pa.  Co.,  Memphis,  Tcnn. 

Second  Vice-President:  Secretary  and  Treasurer: 

HERBERT  H.  VREELAND.  T.  C.  PENINGTON, 

President  Metropolitan   Street   Railway  Treasurer    Chicago    City    Railway    Co., 
Co.,  New  York,  N.  Y.  Chicago,    111. 

EXECUTIVE  COMMITTEE: 

"President,  Vice-Presidents  and 

Charles  S.  Sergeant,  Second  Vice-President  Boston  Elevated  Ry.  Co. Boston,  Mass. 

Charles  K.  Diirbin,  General  Sunerintendent  Denver  City  Tramway  Co. Denver,  Col. 

Nicholas   S.    Hill,   Jr.,    Gen.    Mgr.,   Charleston    Consolidated    Gas    &    Elec.    Co., 

Charleston,  5.  C. 
Charles  W.  Wason,  Pres.  Cleveland.  Paincsville  &  Eastern  Ry.  Co.  .Cleveland,  O. 

John  R.  Graham,  President  Quincy  &  Boston  Street  Ry.  Co Quincy,  Mass. 

Elected  at   Chicago,    111.,  October  20,   1899. 

OFFICERS,  1900-1901. 

President: 
WALTON  H.  HOLMES, 
President   Metropolitan    Street   Railway   Co.,   Kansas   City,   Mo. 

First   Vice-President:  Third  Vice-President: 

HERBERT  H.  VREELAND.  JOHN    B.    McCLARY. 

President   Metropolitan   Street  Railway        General  Manager  Birmingham  Railway, 
Co.,  New  York,  N.  Y.  T  itfht    &     Power     Co.,     Birmingham, 

Ala. 
Second  Vice-President:  Secretary  and  Treasurer: 

N.  H.  HEFT,  T.  C.  PENINGTON. 

President     Meriden     Electric     Railroad       Treasurer    Chicago    City    Railway    Co., 
Co.,  Meriden,  Conn.  Chicago,  HI. 

EXECUTIVE  COMMITTEE: 

President,  Vice-Presidents  and 

John  M.  Roach,  President  Chicago  ITnion  Traction  Co Chicago.  III. 

Frank  L.  Fuller,  Gen.  Mgr.  Wilkes-Barre  &  Wyoming  Valley  Traction  Co..  Wilkes- 

Barre,  Pa. 

George  W.   Baumhoff,  General   Manager   St.   Louis  Transit  Co *^t.   Louis,   Mo. 

John   R.  Graham,  President  Brockton   Street  Railway  Co Brockton,  Mass. 

John  Harris,  Superintendent  Cincinnati   Street   Railway  Co Cincinnati,  O. 

Elected   at   Kansas   City,   October  19,   1900. 

OFFICERS,  1901-1902. 

President: 

HERBERT  H.  VREELAND. 

President    Metropolitan    Street   Railway    Co.,    New   York,    N.    Y. 

First   Vice-President:  Third  Vice-President: 

CHAS.    W.   WASON.  H.'  M.   SLOAN. 

President       Cleveland,       Painsvillc      ft        General      Manager      Calumet      Electric 

Eastern  Railroad  Co.,  Cleveland,  O.  Street  Railway  Co.,  Chicago,  111. 

Second  Vice-President:  Secretary   and   Treasurer: 

ELWIN  C  FOSTER,  T.  C.  PENINGTON, 

Vice-President      Boston      &      Northern  Treasurer    Chicago    Citv    Railway    Co., 
Street  Railway  Co.,  Boston,  Mass.  Chicago,  111. 

EXECUTIVE  COMMITTEE: 

President,  Vice-Presidents  and 

Walton  H.  Holmes,  President  Metropolitan  Street  Railway  Co.. Kansas  City,  Mo. 

Tohn  A.  Rigg.  President  United  Traction  Co Rcadint?,  Pa. 

Daniel  B.  Dyer,  President  Augusta  Railwav  ft   Electric    Co , . .  Aujfusta.  Ca. 

T.  J.  Nirholl.  Vice-President  Rochester  Railway  Co Rochester,   N.   Y. 

George  W.  DickinMn.  Vice-President   Seattle  Electric  Co Seattle,  Wash. 

Elected  at  New  York,  N.  Y.,  October   11,    1901. 
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OFFICERS,  1902-1903. 

President: 

JERE  C.   HUTCHINS, 

President  Detroit  United  Railway,  Detroit,  Mich. 

First   Vice-President:  Third  Vice-President: 

W.  CARYL  ELY,  P.    S.    ARKWRIGHT, 

President    International    Railway  Co.,        President   Georgia   Railway   &   Electric 
Buffalo,  N.  Y.  Co.,  Atlanta,  Ga. 

Second  Vice-President:  Secretary  and  Treasurer: 

W.   KESLEY  SCHOEFF,  T.  C.  PENINGTON, 

President  Cincinnati  Traction  Co.,  Cin-  Treasurer    Chicago    City    Railway   Co., 
cinnati,  O.  Chicago,  111. 

EXECUTIVE  COMMITTEE: 

President,  Vice-Presidents  and 
Herbert  H.  Vreeland,  President  Metropolitan  Street  Railway  Co.,  New  York,  N.  Y. 
Richard  T.  Laffin,  Gen.  Mgr.  Worcester  Consolidated  St.  Ry.  Co.,  Worcester,  Mass. 
Andrew  Radel,  Vice-Pres.  Middlesex  &  Sdmersct  Traction   Co.  .Bridgeport,  Conn. 
Walter  P.  Read,  Vice-Pres.  Consolidated  Ry.  &  Power  Co..  Salt  Lake  City,  Utah. 

Willard  J.  Hield,  Gen.  Man.  Twin  City  Rapid  Transit  Co Minneapolis,  Minn. 

Elected  at  Detroit,  Mich.,  October    10,   1902. 

OFFICERS,  1903-1904. 

President: 

HON.  W.  CARYL  ELY, 

President    International    Railway   Co.,    Buffalo,    N.   "V. 

First   Vice-President:  Third  Vice-President: 

ELWIN  C.  FOSTER,  JAMES  F.  SHAW, 

President   New   Orleans   Railways  Co.,        General    Manager   Boston   &  Worcester 

New  Orleans,  La.  Street  Railway  Co.,  Boston,  Mass. 

Second  Vice-President:  Secretary  and  Treasurer: 

JOHN   GRANT,  T.  C.  PENINGTON. 
General  Superintendent  St.  Louis  Tran-        Treasurer    Chicago    City    Railway    Co., 

sit   Co.,   St.    Louis,   Mo.  Chicago,  111. 

EXECUTIVE  COMMITTEE: 

President,  Vice-Presidents  and 

Jere   C.   Hutchins.   President  Detroit  United  Railway Detroit.   Mich. 

Addison  B.  Colvin.  President  Hudson  Valley  Railway  Co Glens  Falls,  N.  Y. 

G.  Tracy  Rogers,   President  Binghamton   Railway  Co Bingbamton.  N.  Y. 

W.  A.   Smith,  General  Manager  Omaha  &  Council   Blnffs   Ry.   Co.. ..Omaha.  Neb. 

S.  L.  Nelson,  General  Manager  Wichita  Railwav  &    Light    Co ...Wichita,  Kan. 

Elected  at  Saratoga  Springs,  N.  Y.,  September  4,  1903. 

OFFICERS,  1904-1905. 

President: 
HON.  W.   CARYL  ELY, 
President    International    Railway    Co.,    Buffalo,    N.    Y. 
First    Vice-President:  Third   Vice-President: 

ELWIN  C.   FOSTER,  RICHARD  McCULLOCH. 

President    New   Orleans   Railways   Co.,         Assistant  General  Manager  United  Rail- 
New  Orleans,   La.  ways    Co.    of    St.    Louis,    St.    Louis, 

Mo. 
Second  Vice-President:  Secretarv   and  Treasurer: 

JOHN  L   BEGGS.  T.   C.  PENINGTON. 

President,  The  Milwaukee  Electric  Rail-        Treasurer    Oiicago    City    Railway    Co., 
way  &  Light  Co.,  Milwaukee,  Wis.  Chicago,  111. 

EXECUTIVE  COMMITTEE: 

President,  Vice-Presidents  and 
Tohn  J.   Stanley,  General   Manager  Cleveland  Electric   Railway  Co. Cleveland.  Ohio 

Howard   F.    Grant,   Manager   Seattle  Electric   Co Seattle.  Wash. 

Calvin  G.   Goodrich,  Vice-Pres.   Twin   City    Rat»id    Tran^i^   Co.  .Minneapolis,   Minn. 

Frank  G.  Jones,  Vice-President  Memphis  Street  Railwav  Co Memnhis.  Tenn. 

Walter    E.    Harrington,    General    Superintendent    South    Jersey    Division.    Public 

Service  Corporation  of  New  Jersey Camden,   N.  J. 

Elected  at   St.   Louis,   Mo.,   October  13,  1904. 
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(American  Street  and  Interurban  Railway  Assodatioii.) 

President: 

HON.  W.  CARYL  ELY, 

President   Ohio    Valley   Finance   Co.,    Buffalo,    N.    Y. 

^JOHN^r^BETCS**'  ^^"^  Vice^President: 

President  The  Milwaukee  Elictric  Rail-  ^      .,     ^^^^J^   \  ^^^^\        ^. 

way  and  Light  Co..  and  United  Rail-  President,  Boston    &    Worcester    Elec- 
ways  of  St  Louis,  MUwaukee,  Wis.  *^»«  ^o.  s,  Boston,  Mass. 

Second  Vice-President:  o        .  ^  »»» 

CALVIN    G.    GOODRICH,  Secretary  and  Treasurer: 

Vice-President  Twin  City  Rapid  Tran-  BERNARD  V.  SWENSON, 

sit  Co.,   Minneapolis,   Minn.  60  Wall  Street,  New  York,  N.  Y. 

EXECUTIVE  COMMITTEE: 

President,  Vice-Presidents  and 
W.   B.   Brockway,   Auditor   Nashville   (Tenn.)    Railway     &   Light   Co.;    President, 

American  Street  &  Interurban  Railway   Accountants'   Assn YorJcers,   N.   Y. 

H.    H.   Adams,   Superintendent  of  Shops    The   United    Railways   &   Electric    Co.; 

President  American  Street  Interurban  Railway    Eng.   Assn Baltimore,   Md. 

S.   L.  Rhoades,  General  Claim  Agent  Philadelphia  Rapid  Transit  Co.;    President, 
American  Street  &  Interurban  Railway   Claim  Agents*  Assn. .  .Philadelphia,  Pa. 
Elected  at  Philadelphia,  Pa;,  September  a8,   1905. 

[21] 


Digitized  by  V^OOQIC 


CONVElNTlON  PROGRAM. 

(Atlantic  City,  New  Jersey,  October  14,  15  and  16,  1907.) 


Wednesday  —  930AMtoioopM 

Convention  Called  to  Order. 

Address  of  Welcome  —  By  the  Hon.  F.  P.  Stoy,  Mayor  of  Atlantic  City. 

President's  Address. 

Report  of  Executive  Committee. 

Report  of  Secretary  and  Treasurer. 

Addresses  by  Presidents  of  Affiliated  and  Allied  Associations. 

Announcements. 

New  Business. 

Reports  of  Committees. 

(a)  Membership. 

(b)  Compensation  for  Carrying  U.  S.  Mail. 

(c)  Subjects. 

(d)  Car  Wiring. 

(e)  Standardization  of  Equipment 

Paper  — "  The  Technically  Trained  Man  and  the  Electric  Railway  Pro- 
fession," by  Prof.  H.  H.  Norris,  Cornell  University,  Ithaca,  N.  Y. 

Paper  — "  The  National  Fire  Protection  Association,"  by  Ralph  Sweet- 
land,  Boston,  Mass. 

Paper — "The  Influence  of  the  Design  of  Railway  Structures  on  Econ- 
omy of  Operation,"  by  H.  T.  Campion  and  William  McClellan, 
New  York,  N.  Y. 

Thursday  —  9  30AMtoiooPM 

Appointment  of  Nominating  Committee. 
Reports  of  Committees. 

(a)  Promotion  of  Traffic.  ^ 

(b)  Rules  for  the  Government  of  Motormen  and  Conductors. 

(c)  Heavy  Electric  Traction. 

Paper  — "  Light  Freight  Handling  by  Electric  Lines,"  by  P.  P.  Crafts, 
General  Manager,  Iowa  &  Illinois  Railway  Co.,  Qinton,  Iowa; 
General  Manager,  Joplin  &  Pittsburg  Railway  Co.,  Pittsburg,  Kan. 

Paper  — "  Freight  Service  on  Electric  Railroads,"  by  H.  H.  Polk,  Presi- 
dent, Inter-Urban  Railway  Co.,  Des  Moines,  Iowa. 

Paper— "A  Department  of  Publicity,'*  by  J.  Harvey  White,  Publicity 
Manager,  Boston  Elevated  Railway  Co.,  Boston,  Mass. 
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Program  of  the  1907  Convention.  ^3 

Convention  Program — (Continued). 

Paper  — "  Advertising  from  the  Standpoint  of  the  Street  Railway  Qom- 
psaiy,**  by  A.  W.  Wamock,  General  Passenger  Agent,  Twin  Gty 
Rapid  Transit  Co.,  Minneapolis  and  St.  Paul,  Minn. 

Paper  — "  Problems  of  the  Small  Electric  Road,"  by  H.  S.  Cooper, 
Manager,  Galveston  Electric  Co.,  Galveston,  Texas. 

Paper— "The  Use  of  the  'Tee'  Rail  in  Cities,"  by  C.  Gordon  Reel, 
Vice-President,  Kingston  Consolidated  Railway  Co.,  Kingston,  N.  Y. 

Friday  — 9  30AMtoiooPM 

Reports  of  Committees. 

(a)  Insurance. 

(b)  Rules  for  the  Construction  of  Modern  Car  Houses. 

(c)  Municipal  Ownership. 

(d)  Public  Relations. 

Paper  — "  Interurban    Railway    Fares,"    by    Theodore    Stebbins,    New 

York,  N.  Y. 
Paper —1"  Municipal  Ownership   in   Great  Britain  and  in  the  United 

States,"  by  William  J.  Clark,  New  York,  N.  Y. 
Report  of  Nominating  Committee. 
Election  of  OflScers. 
Resolutions. 
Unfinished  Business. 
Adjournment 
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REGISTRATION  AT  THE  ATLANTIC  CITY  CON- 
VENTION. 


Editor's  Note: — This  is  the  complete  registration  as  taken  at  the 
booth  of  the  association.  It  does  not  include  the  registration  taken 
by  the  Manufacturers*  Association.  In  general,  the  delegates  attended 
those  conventions  in  which  they  were  professionally  interested.  In  the 
proceedings  of  the  affiliated  associations  will  be  found  lists  showing 
those  who  were  registered  as  delegates  and  guests  of  these  various 
associations. 

PAST  PRESIDENTS  OF  THE  ASSOCIATION. 
Lang,  Albion  E.,  Director,  Toledo  Railways  &  Light  Co.,  Toledo,  O. 
Sergeant,  C.  S.,  Vice-President,  Boston  Elevated  Railway  Co.,  Boston, 

Mass. 
Ely,  Hon.  W.  Caryl,  President,  Ohio  Valley  Finance  Co.,  Buffalo,  N.  Y. 

DELEGATES  OF  MEMBER  COMPANIES. 

(^Indicates  that  the  individual  named  is  also  an  associate  member.) 
Albany  &  Hudson  Railroad  Co.: 

Leavitt,  R.  P.,  General  Mechanical  and  Electrical  Superintendent. 
Altoona  &  Logan  Valley  Electric  Railway  Co.: 

Crane,  S.  S.,  General  Manager, 

Hare,  S.  P.,  Claim  Agent, 

Mulholland,  W.  J.,  Purchasing  Agent. 
Atlantic  Coast  Electic  Railway  Co.  : 

Hazelrigg,  S.  F.,  President, 

Cade,  G.  B.,  Secretary  and  Auditor, 

Hereth,  C.  E.,  Superintendent. 
Aurora,  Elgin  &  Chicago  Railroad  Co. : 

Faber,  Edwin  C,  General  Manager, 

Gould,  E.  F.,  Electrical  Engineer. 
Bangor  Railway  &  Electric  Co. : 

Graham,  John  R.,  President  and  General  Manager, 

Silliman,  Frank,  Jr.,  Vice-President, 

Snow,  W.  H.,  Superintendent  Railway  Department, 

McCormick,  Morris,  Master  Mechanic. 
Beaumont  Traction  Co. : 

Duffy,  F.  J.,  Manager. 
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Delegates  of  Member  Companies — (Continued). 

Birmingham  Railway,  Light  &  Power  Co.: 
♦White,  E.  M.,  Treasurer  and  Auditor, 
Root,  L.  Carroll,  Special  Auditor, 
Docrr,  C.  T.,  Purchasing  Agent. 

Boston  &  Maine  Railroad  Co.  : 
*Hall,  F.  D.,  Chief  Electrician, 
Fosgate,  F.  P.,  Assistant  Superintendent 

Boston  &  Northern  Street  Railway  Co.: 
Bartlett,  D.  Dana,  General  Auditor, 
Conway,  J.  T.,  Superintendent, 
Lees,  Thomas,  Superintendent, 
Seibel,  G.  S.,  Superintendent, 
Wilkinson,  F.  C,'  Superintendent, 
Palmer,  G.  W.,  Jr.,  Electrical  Engineer, 
Hoist,  E.  W.,  Superintendent  of  Equipment, 
Welsh,  P.  S. 

Boston  &  Worcester  Street  Railway  Co.  : 
♦Shaw,  J.  F.,  President, 
Shaw,  E.  P.,  Jr.,  General  Superintendent, 
Ajrres,  M.  V.,  Electrical  Engineer, 
Wadsworth,  W..  H.,  Master  Mechanic, 
McFee,  G.  H.,  Chief  Dispatcher. 

Boston  Elevated  Railway  Co.: 
Sergeant,  C.  S.,  Vice-President, 
♦Corning,  J.  W.,  Electrical  Engineer, 
Sears,  Russell  A.,  General  Attorney, 
Leary,  W.  J.,  Inspector  Rolling  Stock, 
Scott,  P.,  Inspector  Rolling  Stock, 
Noble,  H.  G.,  Assistant  Superintendent, 
Benjamin,  G.  H.,  Train  Master, 
Mahler,  Edward,  Purchasing  Agent, 
Spillane,  M.  P.,  Gaim  Agent. 

Bridgeton  &  Millville  Traction  Co.  : 
Hires,  B.  F.,  General  Manager, 
Shepherd,  J.  L.,  Superintendent, 
Sooy,  A.  H.,  Cashier, 
Sharp,  A.  M.,  Master  Mechanic, 
Duffield,  C.  F.,  Engineer, 
Way,  A.  P.,  Engineer, 
Meyers,  W.  H. 

Brockton  &  Plymouth  Street  Railway  Co. : 
Warren,  A.  H.,  Manager, 
Smith,  H.  C,  Chief  Clerk. 
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26  Registration  at  ipo7  Convention. 

Delegates  of  Member  Companies—  (Continued). 
Buffalo  &  Lake  Erie  Traction  Co.  : 

Mayer,  J*  B.,  President, 

Harrigan,  J.  R.,  Assistant  General  Manager, 

Mayer,  L. 
Calumet  Electric  Street  Railway  Co.  : 

Sloan,  H.  M.,  General  Manager. 
Camden  Interstate  Railway  Co.  : 

Magoon,  W.  W.,  General  Manager, 

Fagan,  James,  Purchasing  Agent. 
Capital  Trachon  Co.  : 

Crampton,  H.  D.,  Secretary, 

Simms,  R.  D.,  Treasurer, 

Carll,  D.  S.,  Superintendent, 
♦Harper,  J.  W.,  Master  Mechanic, 
♦Morrill,  Flavins,  Roadmaster, 

Dunlop,  G.  Thomas,  Assistant  Attorney. 
Cenhral  Pennsylvania  Traction  Co.  : 

Musser,  F.  B.,  President, 

O'Connell,  John,  Purchasing  Agent, 

Rexroth,  A.  F.,  Master  Mechanic, 

Gerhart,  P.  F.,  Electrician, 

Pratt,  M.  B.        • 
Charleston  Consolidated  Railway,  Gas  &  Electric  Co.  : 

Balaguer,  P.  J.,  Auditor, 

Passailaigue,  T.  W.,  Superintendent  of  Railways. 
Charlotte  Electric  Railway,  Light  &  Power  Co.: 

♦Latta,  E.  D.,  Jr.,  General  Manager. 
Chicago  &  Joliet  Electric  Railway  Co.: 

Kibbe,  A.  S.,  Chief  Engineer, 

Huen,  W.  H.,  Superintendent  of  Transportation,         ' 

Martin,  James. 
•  Chicago  &  Milwaukee  Electric  Railroad  Co.  : 

Steams,  R.  B.,  General  Manager, 

Ives,  R.  S.,  Superintendent, 

Smith,  ,L.  L.,  Master  Mechanic.   • 
Chicago  Union  Traction  Co.  : 

Smith,  F.  E.,  Auditor, 

Bradley,  H.  C,  Claim  Agent. 
Chillicothe  Electric  Railroad,  Light  &  Power  Co.: 

Moser,  A.  G.,  General  Manager. 
Cincinnati  Traction  Co.: 

MacAlister,  W.  H.,  Comptroller, 

Glover,  H.  W.,  Auditor. 
Citizens  Electric  Street  Railway  Co.: 

Butman,  G.  A.,  Treasurer, 

Files,  O.  F.,  Superintendent. 
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Delegates  of  Member  Companies —  (Continued). 
Cleveland  Electric  Railway  Co.: 

Davies,  H.  J.,  Secretary, 

McDole,  W.  G.,  Auditor, 

Weh,  W.  R,  Claim  Agent, 

Radcliffe,  G.  S.,  General  Superintendent, 

Duty,  A.  E.,  Assistant  General  Sunperintendent, 

Staats,  H.  N.,  Insurance  Department, 

Tilton,  B.  E.,  Engineer  Maintenance  of  Way, 

Scullin,  T.,  Master  Mechanic, 

Rifenberick,  R.  B.,  Consulting  Engineer, 

Veal,  Samuel, 

Zimmer,  H.  H. 
Cleveland,  Painesville  &  Eastern  Railroad  Co.  : 

Jordan,  J.,  General  Manager, 

Schmock,  E.  L.,  Assistant  Secretary  and  Auditor. 
Cleveland,  Southwestern  &  Columbus  Railway  Co.  : 

Rutherford,  J.  A.,  Director, 

Cavanaugh,  H.  B.,  Auditor. 
Cc«j0cado  Springs  &  Interurban  Railway  Co.  : 

Rice,  D.  H.,  President, 

Lathrop,  B.  M.,  Superintendent. 
Columbus  Railroad  Co.: 

Wilbur,  A.  A.,  Assistant  Treasurer. 
Columbus  Railway  &  Light  Co.  : 

Burington,  R  V.,  Secretary  and  Auditor, 

White,  L.  G.,  General  Superintendent, 

Ackerman,  R  O.,  Engineer  Maintenance  of  Way, 

Davis,  B.  B.,  Caim  Adjuster. 
roNNEcncuT  Company,  The: 

Townley,  Calvert,  Vice-President, 

Lee,  R.  P.,  Superintendent, 

Risley,  L.  S.,  Superintendent, 

Ryden,  E.  W.  T.,  Engineer, 

Harte,  C.  R.,  Consulting  Engineer, 

Blanchard,  A.,  Superintendent  of  Shops, 

Symonds,  C.  S.,  Master  Mechanic, 

Cram,  R.  C,  Assistant  Engineer, 

Benze,  H.  A. 
Concord,  Maynard  &  Hudson  Street  Railway  Co.: 

Ogden,  John  W.,  Assistant  Treasurer, 

Ogden,  L.  M.,  Cashier  and  Bookkeeper, 

Persons,  Fred.  A.,  Assistant  Electrician, 

Ogden,  F.  S.,  Master  Mechanic, 

Hammond,  H.  N.,  Track  Master. 
Dallas  Consolidated  Electric  Street  Railway  Co.: 

Thomas,  P.  P.,  Assistant  Treasurer, 
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Bowers,  L.  A.,  Auditor, 

Berry,  D.  W.,  District  Master  Mechanic 
Danbury  &  Bethel  Street  Railway  Co.: 

Griffin'g,  M.  H.,  Treasurer, 

Tweedy,  G.  R.,  Passenger  Agent 
Dayton  &  Electric  Railway  Co.  : 

Paxton,  C.  M.,  General  Manager, 

Crume,  R.  A.,  General  Auditor. 
Dayton  &  Xenia  Transit  Co.  : 

Femeding,  T.  A.,  Superintendent. 
De  Kalb-Sycamore  &  Interurban  Traction  Ca  \ 

McMichael,  J.  G.,  President, 

Thomson,  D.,  General  Manager, 

Thomson,  I.  N. 
Denver  City  Tramway  Co.: 

Matthews,  W.  G.,  Superintendent, 

Dorsey,   S.   C,  Claim  Agent 
Dbs  Moines  City  Railway  Co.: 

Hippee,  G.  M.,  Vice-President, 

Hippee,  G.  B.,  Treasurer  and  Manager, 

Maish,  A.  G.,  Secretary, 

Welsh,  J.  E.,  Master  Mechanic. 
Detroit  United  Railway: 

Fullerton,  Irwin,  General  Auditor, 

BuUen,  Harry,  General  Superintendent, 

Edwards,  Allen  R,  Purchasing  Agent, 

Parker,  G.  W.,  General  Express  and  Freight  Agent. 
Duluth  Street  Railway  Co.: 

Warren,  Herbert,  General  Manager, 

Wood,  T.  S.,  Claim  Agent. 
East  Liverpool  Traction  &  Light  Co.: 

W.  Caryl  Ely,  Director, 

McDonnell,  Edward,  Secretary  and  Treasurer, 

Rothery,  J.  C,  General  Manager, 

Kidder,  W.  H. 
Eastern  Wisconsin  Raiwvay  &  Light  Co. : 

Draper,  N.  C,  Vice-President  and  General  Manager, 

Kelsh,  W.  J.,  Superintendent. 
Easton  Transit  Co.: 

Fehr,  H.  R.,  President, 

Maltby,  E.  B.,  Auditor, 

Jenkins,  C.  E.,  Engineer  Maintenance  of  Way, 

Roberts,  C.  F.,  Master  Mechanic. 
East  St.  Louis  &  Suburban  Railway  Co.: 

Gregory,  T.  W.,  Assistant  Treasurer, 

Pierce,  G.  C,  General  Superintendent, 

Merker,  H.  F.,  Acting  Engineer  Maintenance  of  Way. 
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Elgin  &  Belvidere  Electric  Co.  : 

Arnold,  B.  J.,  Director, 

Arnold,  W.  L.,  General  Manager, 

Weston,  George,  Chief  Engineer. 
Elmira  Water,  Light,  Heat  &  Railroad  Co. : 

Maloney,  F.  G.,  Superintendent, 

Post,  C  L.,  Purchasing  Agent 
El  Paso  Electric  Railway  Co.  : 

Silsbee,  H.  K.,  Assistant  Treasurer. 
Enid  City  Railway  Co.  : 

Bosler,  C  H.,  President, 

Dwyer,  Dennis,  Vice-President, 

Manuel,  E.,  Counsel 
Erie  Traction  Co.  : 

Hatch,  C  M.,  General  Manager. 
Evansville  &  Eastern  Electric  Railway: 

Battin,  C.  H.,  General  Manager. 
Fairmont  &  Clarksburg  Traction  Co.: 

Miller,  Walton,  Secretary  and  Treasurer, 

Watson,  Geo.  T.,  General  Manager, 

Purinton,  A.  J.,  Consulting  Engineer. 
Fitchburg  &  Leominster  Street  Railway  Co.: 

Wallis,  R.  N.,  Treasurer, 

Sargent,  W.  W.,  Superintendent, 

Bennett,  H.  K.,  Claim  Agent, 

Britt,  L  T.,  Foreman. 
Fonda,  Johnstown  &  Gloversville  Railroad  Co. : 

Collins,  W.  H.,  General  Superintendent, 

Harris,  G.  A,  General  Auditor, 

Bagg,  F.  A.,  Chief.  Engineer. 
Ford,  Bacon  &  Davis  Companies: 

Brockway,  W.  B.,  General  Auditor, 

Sawyer,  W.  H.,  Engineer. 
Fort  Wayne  &  Springfield  Railway  Co.  : 

Fledderjohann,  W.  H.,  General  Manager, 

Shelton,  T.  W.,  General  Superintendent 
Fort  Wayne  &  Wabash  Valley  Traction  Co.  : 

Emmons,  C.  D.,  General  Manager, 

Crawford,  J.  B.,  Superintendent  of  Transportation, 

Vordermark,  H.  E.,  Auditor, 

Johnson,  Benjamin. 
Galveston  ELEcnac  Co. : 

Randall,  F.  C,  Assistant  to  Manager, 
.   Drouilhet,  A.,  Assistant  Treasurer, 

Parker,  Lee  H. 
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Gardiner,  Westminster  &  Fitchbusg  Street  Railroad  Co.: 

Dane,  W.  R.,  Treasurer, 

Jefts,  C.  A.,  Superintendent 
Georgia  Railway  &  Electric  Co.: 

Hurt,  H.  N.,  Superintendent, 

Simmons,  S.  K,  Assistant  Superintendent  of  Transportattoo, 

Redding,  S.  A.,  Electrical  Engineer, 

Glenn,  W.  H.,  Superintendent  Maintenance  of  Way, 

Moore,  A.  M.,  Master  Mechanic, 

Graves,  G.  B.,  Purchasing  Agent, 

Mathews,  C.  If.,  Claim  Agent, 

Glenn,  S.  C,  Inspector  of  Transportation. 
Grand  Rapids  Railway  Co.: 

Clark,  C.  M.,  President, 

Madigan,  J.  C,  Superintendent, 

Livingston,  W.  E.,  Audit  Clerk, 

Roderick,  T.  C,  Assistant  Superintendent, 

Lynch,  Daniel,  General  Shop  Foreman. 
Groton  &  Stonington  Street  Railway  Co.: 

Ryley,  T.  W.,  Superintendent, 

Noyes,  Ira  C. 
Houghton  County  Street  Railway  Co.: 

Du  Fresne,  J.  H.,  Assistant  Treasurer, 

Richardson,  G.  A.,  Superintendent 
Houston  Electric  Co.: 

Harding,  H.  L.,  Assistant  •Treasurer. 
Illinois  Central  Traction  Co.: 

Mattis,  Geo.  M.,  Assistant  Treasurer, 

Hoagland,  H.  C,  Chief  Engineer, 

Harry,  M.  L.,  General  Superintendent, 

Linn,  M  G.,  General  Superintendent 
Indianapolis  &  Cincinnati  Traction  Co.  : 

Henry,  C.  L.,  President  and  General  Manager, 

Frazee,  W.  M.,  Claim  Adjuster, 

Frazer,  William. 
Indianapolis  Traction  &  Terminal  Co.: 

McGowan,  H.  J.,  President, 

Todd,  R.  I.,  Vice-President  and  General  Manager, 

Mahoney,  J.  J.,  Superintendent 
Indiana,  Columbus  &  Eastern  Traction  Co.: 

Adams,  J.  L.,  General  Manager  Western  Division, 

Benham,  A.,  General  Inspector. 
Indiana  Union  Traction  Co.: 

Brady,  Arthur  W.,  President, 

Nicholl,  H.  A.,  General  Manager, 

Forse,  W.  H.,  Jr.,  Secretary  and  Treasurer, 
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SparkSy  W.  C,  Superintendent  of  Roadway, 

Taylor,  R.  C,  Superintendent  of  Motive  Power, 

Carpenter,  £.  C,  Claim  Agent 
International  Railway  Co.: 

Wilson,  T.  W.,  General  Manager, 

Slocum,  J.  F.,  Secretary  and  Treasurer, 

Harvey,  G.  A.,  Electrical  Engineer, 
"^Evans,  W.  H.,  Master  Mechanic, 

Clark,  C  H.,  Engineer  of  Way, 

Mack,  H.  Ia,  Superintendent  of  Electric  Lines, 

Farrdl,  A.  J.,  Claim  Agent, 

Garrett,  E.,  Assistant  Superintendent 

Henning,  £.  S.,  Assistant  Superintendent, 

Kinsella,  W.  J.,  Assistant  Superintendent 

Chambers,  George,  General  Agent 

Evans,  W.  C 
Intkr-Urban  Railway  Co.: 

Polk,  H.  H.,  President  and  General  Manager, 

Wight  C  L.,  General  Auditor, 

Cummins,  F.  S.,  General  Superintendent  and  Chief  Engineer. 
Iowa  &  Ilunois  Railway  Co.: 

Crafts,  P.  P.,  General  Manager. 
Jackson  Consolidated  Traction  Co.: 

O'Mara,  B.  F.,  General  Superintendent, 

Bennett  C  E.,  Master  Mechanic. 
Jacksonville  Electric  Co.: 

Tucker,  W.  H.,  Assistant  Treasurer, 

Morse,  H.  H.,  Superintendent  of  Transportation, 

Harrison,  J.  S.,  Claim  Agent 
Jouet  &  Southern  Traction  Co.  : 

Fisher,  L.  D.,  Treasurer  and  Chief  Engineer. 
JopuN  &  Pittsburg  Railway  Co,: 

Prescott  John,  Secretary  and  Treasurer, 

Upyd,  H.  A. 
Kingston  Consolidated  Railroad  Co.: 

Reel,  C  G.,  Vice-President  and  General  Manager, 

te  Bow,  G.  B.,  Superintendent 
Knoxvuxe  Railway  &  Light  Co.  : 

Bunn,  H.  T.,  Treasurer  and  Auditor, 

^Mitchel,  P.  E.,  General  Superintendent, 

Kelly,  T.  C,  Superintendent, 

Flood,  J.  F.,  Engineer, 

Roberts,  Judge  E.  R.,  Assistant  Attorney. 
Lake  Shore  Electric  Railway  Co.: 

Coen,  F.  W.,  Secretary  and  Treasurer, 

Rimelspach,  H.  G.,  Claim  Agent 


Digitized  by  LjOOQIC 


32  ^  Registration  at  ipo/  Convention. 

Delegates  of  Member  Companies —  (Continued). 
Lehigh  Valley  Transit  Co.: 

Stevens,  R.  P.,  President, 

Hall,  W.  S.,  General  Manager,     . 

Walter,  C  M.,  Auditor, 

Easty,  C.  B.,  Master  Mechanic, 
♦Yoimt,  J.  M.,  Engineer, 

Schoenen,  R.  H.,  Claim  Agent, 

Luckenbach,  John. 
Lexington  Railway  Co.: 

MacLeod,  George,  Chief  Engineer, 

McQaren,  G.,  Engineer. 
Little  Rock  Railway  &  Electric  Co.: 

Hegarty,  D.  A.,  Treasurer  and  General  Manager, 

Tharp,  W.  J.,  Auditor, 

Griffith,  C.  J.,  Superintendent  of  Railway, 

Tunnah,  W.  J.,  Master  Mechanic 
Long  Island  Consolidated  Electrical  Cos.: 

Bierck,  A.  B.,  Auditor, 

Hodges,  H.  B.,  Purchasing  Agent. 
Louisville  &  Southern  Indiana  Traction  Co.  : 

Cole,  F.  E.,  General  Superintendent, 

Scott,  C.  B.,  Claim  Agent. 
Lynchburg  Traction  &. Light  Co.: 

Apperson,  R.  D.,  President, 

Frost,  D.  C,  Superintendent, 

Powell,  A.  T.,  Cashier. 
Mahoning  &  Shenango  Railway  &  Light  Co.: 

Rogers,  S.  C,  Treasurer  and  Auditor, 

Thompson,  S.  B.,  Master  Mechanic, 

Lee,  Thomas  J.,  Roadmaster. 
Manila  Electric  Railroad  &  Light  Co.: 

Wickham,  T.  F.,  Secretary  and  Treasurer, 

Pardee,  J.  H.,  Operating  Manager, 

Young,  C.  S.,  Construction  Manager. 
Memphis  Street  Railway  Co.: 

Tutwiler,  T.  H.,  President  and  General  Manager, 

McWhorter,  A.  D.,  Master  Mechanic, 

Proctor,  C.  B.,  Claim  Agent. 
Michigan  United  Railways  Co.  : 

Kries,  J.  A.,  Jr.,  Chief  Engineer, 

Bushong,  A.  T.,  Engineer  Maintenance  of  Way, 

Hobin,  M.  J.,  Qaim  Agent. 
Milford  &  Uxbridge  Street  Railway  Co.: 

Adams,  W.  L.,  Superintendent. 
MiLLViLLE  Traction  Co.  : 

Thomas,  G.  H.,  Secretary, 

Straub,  J.  E.,  Master  Mechanic 
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Milwaukee  Electric  Railway  &  Light  Co.,  The: 

Beggs,  J.  I.,  President, 

Wetmore,  C.  W.,  Vice-President, 

Duffy,  C  N.,  Comptroller, 
♦Simmons,  F.  G.,  Superintendent  of  Construction  and  Maintenance 

of  Way, 
♦Olds,   E.   W.,   Master   Mechanic   and   Superintendent   of   Rolling 
Stock, 

Rausch,  M.  E.,  Claim  Agent, 

Lemon,  Dr.  C.  H.,  Surgeon, 

Mullett,  H.  A.,  Superintendent  of  Rolling  Stock, 

Ellis,  A.  K.,  Superintendent, 

Atkin,  J.  H. 
Mobile  Light  &  Railroad  Co. : 

Wilson,  J.  H.,  President  and  Manager, 

Coffin,  S.  M.,  Master  Mechanic. 
Montreal  Street  Railway  Co.: 

McDonald,  Duncan,  Manager, 

Smith,  H.  E.,  Comptroller, 

Casey,  T.  W.,  Purchasing  Agent, 
•     Gaboury,  A.,  Superintendent, 

Casey,  T.  F. 
Nahant  &  Lynn  Street  Railway  Co. : 

Dozier,  J.  E.,  General  Manager. 
Nashville  Railway  &  Light  Co.  : 

Warner,  Percy,  President, 

Walters,  H.  C,  Secretary  and  Treasurer, 

Davis,  H.  A.,  Superintendent, 

Swint,  George,  Master  Mechanic, 

Harmon,  Kinney,  Claim  Agent, 

Jackson,  R.  F.,  Attorney. 
New  Hampshire  Electric  Railways: 

Belden,  D.  A.,  President, 

Woodman,  Franklin,  General  Manager. 
New  Orleans  Railway  &  Light  Co.  : 

Ferrandou,  H.  A.,  Treasurer  and  Auditor. 
Newport  News  &  Old  Point  Railway  &  Electric  Co.: 

von  Schilling,  Franz,  Auditor. 
Newton  &  Boston  Street  Railway  Co.: 

Brush,  M.  C,  Vice-President  and  General  Manager, 

Sylvester,  C.  A.,  Assistant  General  Manager. 
New  York  &  Queens  County  Railway  Co. : 

Banghart,  C.  H.,  Master  Mechanic. 
New  York  City  Railway  Co. : 

Campbell,  Peter,  Superintendent, 

Wilder,  C.  W.,  Assistant  Engineer, 

Coleman,  E.  J.,  Superintendent, 
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New  York  City  Railway  Co.— Continued: 

Nickel,  P.  C,  Claim  Agent, 

Wood,  W.  O.,  Statistician. 
Norfolk  &  Portsmouth  Traction  Co.  : 

Hathaway,  E.  C,  General  Manager, 

Gay,  T.  B.,  Secretary, 

Ely,  E.  S.,  Chief  Engineer  of  Construction, 
♦Longmire,  E.  A.,  Master  Mechanic, 

Taylor,  W.  K.,  Attorney. 
Northampton  Traction  Co.: 

Hay,  W.  O.,  Secretary, 

Beaulieu,  D.  L.,  Superintendent, 

Richter,  D.  L.  Master  Mechanic, 

Brunner,  C.  B.,  Qaim  Agent 
Northern  Ohio  Traction  &  Light  Co.  : 

Currie,  Charles,  General  Manager, 

Lahr,  C.  H.,  Auditor, 

Roberts,  William,  Superintendent, 

Inskeep,  R.  E. 
Northern  Texas  Traction  Co.: 

Edgar,  H.  T.,  Vice-President  and  General  Manager, 

Butwell,  A.  W.,  Assistant  Treasurer. 
Ohio  River  Electric  Railway  &  Power  Co.: 

Walmsley,  J.  T.,  Treasurer. 
Oklahoma  City  Railway  Co.: 

Classen,  A.  H.,  President. 
Omaha  &  Council  Bluffs  Street  Railway  Co.: 

Smith,  W.  A.,  General  Manager. 
Omaha,  Lincoln  &  Beatrice  Street  Railway  Co.: 

Smith,  W.  A. 
Ottawa  Electric  Railway  Co.  : 

Eraser,  J.  D.,  Secretary  and  Treasurer, 

Hutcheson,  J.  E.,  Superintendent. 
Paducah  Traction  Co.  : 

Bigham,  J.  E.,  Assistant  Treasurer. 
Pensacola  Electric  Co.: 

Leadley,  J.  W.,  Manager, 

Carroll,  R.  G.,  Assistant  Treasurer. 
Peoples  Railway  Co.: 

Towle,  G.  E.,  General  Manager, 

Wuichet,  Eugene,  Assistant  Secretary, 

Wilson,  L.  M.,  Master  Mechanic. 
Philadelphia  &  West  Chester  Traction  Co.  : 

Taylor,  A.  M.,  President, 

Taylor,  W.  S.,  Vice-President, 

Aikens,  H.  H.,  Secretary, 

Fulton,  C.  B.,  Superintendent, 

Bennett,  Dr.  Francis,  Surgeon. 
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.   Philadelphia  Rapid  Transit  Co.  : 

Kruger,  C  O.,  Second  Vice-President  and  General  Manager, 
Edds,  G.  H.,  Vice-President, 
♦Lincoln,  F.  H.,  Assistant  General  Manager, 
Twining,  W.  S.,  Chief  Engineer, 
♦Nichols,  H.  B.,  Engineer  of  Way, 
♦Taylor,  G.  B.,  Assistant  Engineer, 
♦Hey wood,  James,  Superintendent  of  Lines  and  Cables, 
Hewitt,  Charles,  Superintendent  of  Motive  Power, 
Loughery,  T.  J.,  Superintendent  of  Shops, 
Oliver,  R.  G.,  Master  Mechanic, 
Goshom,  H.  R.,  General  Claim  Agent, 
Johnson,  F.  W.,  Assistant  General  Claim  Agent, 
Gilmore,  E.  E.,  Assistant  Superintendent  of  Lines  and  Cables, 
Edds,  G.  H.,  Jr.,  Chief  Qerk, 
Manix,  M.,  Engineer, 
Shepard,  R.  K.,  Engineer, 
Kerr,  W.  C,  Assistant  Engineer, 
ler,  D.  W.,  Engineering  Department, 
Branson,  H.,  Shop  Superintendent, 
Janney,  F.  W.,  Division  Superintendent, 
Crocker,  C.  T.,  Chief  Inspector, 
McCoubrie,  Robert,  Chief  Mechanical  Inspector, 
Markel,  H.,  Inspector, 

Shaughnessy,  T.  H.,  Inspector, 

Nolan,  John,  Foreman  Armature  and  Coil  Department, 

McDowd,  H.,  Foreman, 

Markel,  J.  L.,  Test  Car  Operator, 
♦Voynow,  C.  B.,  Engineer, 

Maize,  W.  L.,  Purchasing  Agent, 

Lewis,  J.  B.,  Clerk,  Transportation  Department, 

Kelly,  Paul,  General  Storekeeper, 

Neece,  F.  W.,  Claim  Adjuster, 

Rickert,  Horace,  Claim  Adjuster, 

Gherky,  G.  H., 

Nichols,  H.  H., 

Ellis,  F.  B. 
Pittsburg  &  Butler  Street  Railway  Co. : 

Gibson,  Charles,  Jr.,  Vice-President,  * 

Wilcoxon,  C.  L.,  Superintendent, 
♦Layton,  H.  F.,  Chief  Engineer, 

Kidder,  S.  H. 
Portland  Railro.\d  Co.: 

Prescott,  C.  H.,  Director, 

Wheeler,  W.  A.,  Director, 

Libby,  C.  F.,  President, 

Newman,  E.  A.,  General  Manager. 
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Portland  Railway  Co.: 

Clark,  H.  L.,  Vice-President, 
Hopkins,  M.  S.,  Assistant  to  President 
PoTTsviLLE  Union  Traction  Co.  : 
Harrington,  W.  E.,  President, 
Lasher,  F.  B.,  Secretary  and  Treasurer. 

POUGHKEEPSIE  CiTY   &  WaPPINGERS   FaLLS   ElECTRIC  RAILWAY  Co. ; 

Hinkley,  J.  W.,  Jr.,  President  and  General  Manager. 
Providence  &  Danielson  Railway  Co.: 

Sherman,  D.  F.,  President, 
♦Thielsen,  J.  E.,  Superintendent. 
Public  Service  Railway  Co.  :  - 

Danforth,  R.  E.,  General  Manager, 

Young,  P.  S.,  Comptroller, 

Boylan,  M.  R.,  General  Auditor, 

Stevenson,  H.  C,  Assistant  Secretary, 

Pearson,  J.  A.,  General  Purchasing  Agent, 

Bolen,  N.  W.,  Superintendent  of  Transportation, 

White,  M.,  Superintendent  of  Way, 
♦Schreiber,  M.,  Engineer  Maintenance  of  Way, 

Remelius,  C,  Superintendent  of  Rolling  Equipment, 

Dunne,  E.  J.,  Superintendent  of  Overhead, 

Drown,  H.  V.,  General  Claim  Agent, 

Williams,  E.  L.,  Division  Superintendent, 

Graham,  W.  B.  Division  Superintendent, 

Gettings,  J.  J;,  Division  Superintendent, 

Bailey,  F.  A.,  Division  Superintendent, 

Connors,  P.  J.,  Division  Master  Mechanic, 

Carroll,  J.  J.,  Division  Master  Mechanic, 

Adams,  T.  S.,  Division  Master  Mechanic, 

Hanf,  John,  Master  Mechanic, 

Spencer,  Paul,  Consulting  Engineer, 

Barker,  George,  Real  Estate  Agent, 

Dickson,  A.  E.,  Chief  Clerk, 

Heilig,  E.  W.,  Chief  Clerk, 

Stackpole,  W.  S.,  Clerk, 

McCourt,  C.  B.,  Assistant  Chief  Clerk, 

Pierson,  P.  W.,  Assistant  Chief  Clerk, 

Beatty,  C.  F.,  Superintendent  of  Track, 

Perrin,  R.  E.,  Claim  Agent, 

Gushing,  E.  L.,  Claim  Agent, 

Walsh,  G.  L.,  Claim  Agent, 

Farwell,  E.  A.,  Claim  Agent, 

Joyce,  J.  E.,  Claim  Agent, 

Rudderrow,  R.  W.,  Claim  Agent, 

Hughes,  W.  J.,  Traveling  Auditor, 

Barker,  W.  S.,  Assistant  to  the  Comptroller, 
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PuBuc  Service  Railway  Co. — Continued: 

Bedwell,  C.  F.,  Engineer, 

Hine,  E.  W.,  Assistant  to  the  President, 

Dunn,  T.  J.,  Line  Foreman, 

McFeely,  John,  Assistant  Engineer, 

Elliot,  J.  G.,  Superintendent, 

Knight,  D.  G.,  Superintendent  of  Buildings, 

Ramsey,  W.  J.,  Superintendent, 

Stone,  George,  Superintendent, 

Patterson,  H.  H.,  Assistant  Superintendent,  . 

Burgbacher,  F.  F.,  Bookkeeper, 

Cash,  J.  E.,  Bookkeeper, 

Garland,  H.  J.,  Bookkeeper, 

Rapp,  F.,  General  Foreman, 

Leahy,  T.,  General  Foreman, 

Lewis,  F.  C,  General  Foreman, 

Kane,  B.,  General  Foreman, 

Ogden,  J.  E.,  Foreman, 

Remmel,  L.  J.,  Foreman, 

Davis,  H.  S.,  Building  Foreman,  , 

Wilson,  J.  R.,  General  Storekeeper, 

Clerkin,  P.  A.,  Roadmaster, 

Danks,  H.  L.,  Roadmaster, 

Gordon,  F.  H.,  Roadmaster, 

Single,  J.  L.,  Roadmaster, 

Hyde,  F.  G. 
QuiNCY  Horse  Railway  &  Carrying  Co.: 

Martin,  W.  A.,  Superintendent, 

McMillan,  C.  A. 
Raleigh  Electric  Co.: 

Dalton,  H.  H.,  Auditor, 
Rhode  Island  Co.,  The: 

Potter,  A.  E.,  General  Manager, 

Bronsdon,  M.  H.,  Chief  Engineer, 
♦Wright,  W.  D.,  Superintendent  of  Equipment, 

Purringtoh,  H.  F.,  Superintendent  of  1  racks. 

Brown,  F.  H.,  Superintendent, 

Shippen,  A.  L., 

Campbell,  A.  L., 

Jones,  John. 
Richmond  &  Petersburg  Electric  Railway  Co.: 

Huff,  S.  W.,  General  Manager, 

Buchanan,  C.  B.,  Superintendent  of  Transportation, 

Whiteley,  Calvin,  Jr.,  Chief  Engineer  of  Way, 

Whitfield,  G.  H.^  Mechanical  ?ind  Electrical  Ei]gineef. 
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Richmond  Light  &  Railroad  Co.  : 

Phillips,  J.  E:,  Secretary, 
♦Mullen,  T.  J.,  Superintendent 
Roanoke  Railway  &  Electric  Co.: 

Hancock,  J.  W.,  General  Manager, 

Bush,  W.  T.,  Superintendent  Railway  Department 
Rochester  Railway  Co.: 

Cook,  E.  J.,  General  Manager, 

Hicks,  J.  W.,  Assistant  General  Manager, 
♦Wilcoxen,  E.  J.,  General  Superintendent, 

Linn,  A.  L.,  General  Auditor, 

Collins,  J.  C,  Secretary  and  Auditor, 

Tucker,  C.  A.,  Assistant  Treasurer, 

Matthews,  L  E.,  Chief  Engineer, 

Cadle,  C.  L.,  Electrical  Engineer, 

Maize,  F.  P.,  Master  Mechanic, 

Butler,  H.  M.,  Purchasing  Agent, 

Eaton,  J.  B.,  Passenger  Agent, 

Sperry,  T.  H.,  Assistant  Freight  and  Passenger  Agent, 

Livernash,  F.,  Division  Superintendent, 

Griffin,  W.  R.,  Superintendent, 

Gillette,  W.  H.,  Superintendent, 

Ingle,  W.  O.,  Assistant  Auditor, 

Scobell,  E.  C,  Assistant  Auditor, 

Byrne,  D.  A.,  Cashier, 

Redman,  C.  M.,  Train  and  Roadmaster, 

Kilbride,  M.  D.,  Trainmaster, 

James,  Frank,  General  Manager's  Clerk, 

Hicks,  H.  E.,  Superintendent's  Clerk. 
RocKFORD  &  Interurban  Railway  Co.  : 

Ellis,  T.  M.,  General  Manager, 

McAssey,  F.  W.,  Auditor. 
Rockland,  Thomaston  &  Camden  Street  Railway  Co.: 

Gannett,  G.  P.,  Engineer. 
Saginaw  Valley  Traction  Co.  : 

Folsom,  E  C,  General  Superintendent. 

Weiss,  W.  F.,  Master  Mechanic. 
St.  Joseph  Railway,  Light,  Heat  &  Power  Co.: 

Hewitt,  C.  F.,  General  Superintendent. 
San  Antonio  Traction  Co.  : 

King,  J.  J.,  General   Superintendent. 
San  Diego  Electric  Railway  Co.  : 

Kayser,  A.  H.,  General  Auditor, 

Pcrrin,   M.   J.,   Superintendent. 
San  Juan  Light  &  Transit  Co.: 

Conn,  C.  F.,  Special  Representative, 

Douds,  H.  ^.,  Special  Representative. 
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Savannah  Electric  Co.: 

Eaton,  R.  H.,  Assistant  Treasurer, 

DeVane,  W.  C,  Master  Mechanic. 
Schenectady  Railway  Co.: 

Peck,  R  R,  General  Manager, 

Aitkin,  J.  H.,  Purchasing  Agent, 

Penoyer,  B.,  Engineer  Maintenance  of  Way, 

Brown,  F.  A.,  Claim  Agent, 

Doyle,  R  J.,  Master  Mechanic, 

Walsh,  F.,  Manager  of  the  Freight  Department, 

Hamilton,  J.  T.,  Assistant  Superintendent, 

Katz,  D.,  Chief  Clerk. 
ScRANTON  Railway  Co.: 

Tingley,  C.  L.  S.,  Secretary  and  Treasurer, 

Pryor,  F.  J.,  Jr.,  Comptroller, 

.Caum,  Frank,  General  Manager, 

Reilly,  P.  T.,   Superintendent  of  Transportation, 

Kibbe,  A.  S.,  Chief  Engineer, 

Ervien,  J.  H.,  Engineer, 

May,  W.  W.,  Secretary. 
Seattle  Electric  Co.: 

Wyman,  C.  D.,  Vice-President, 

Dabney,  Frank,  Assistant  Treasurer, 

Beckett,  W.  W.,  Accountant, 

Lukes,  J.  B.,  General  Superintendent. 
South  Chicago  City  Railway  Co.  : 

Gaither,  W.  R.,  Auditor. 
Southern  Wisconsin  Railway  Co.: 

Montgomery  D.,  Vice-President. 
South  Shore  Traction  Co.: 

Archibald,  A.  K.,  Engineer. 
Southwest  Missouri  Electric  Railway  Co.  : 

Pratt,  E.  J.,  Superintendent  and  Electrician, 

Gunsalus,  S.  W.,  Superintendent  of  Transportation. 
South- Western  Traction  Co.: 
♦Mower,  S.  W.,  General  Manager, 

Roberts,  D.  P.,  Electrical  Engineer. 
Springfield  Railway  Co.: 

Miller,  J.  H.,  General  Manager. 
Springfield  Traction  Co.: 

Bixby,  W.  A.,  Vice-President  and  General  Manage-. 
Sterung,  Dixon  &  Eastern  Electric  Railway  Co.: 

Smith,  Qement  C,  Vice-President. 
Stone  &  Webster  Companies: 

Pratt,  A.  S.,  Treasurer, 

England,  G.  C,  Assistant  Treasurer, 

Adams,  R  R.,  Traveling  Auditor, 
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Allen,  C.  H.,  Traveling  Auditor, 

Leonard,  W.  R.,  Traveling  Auditor, 

Robinson,  D.  P. 
Syracuse  &  Suburban  Railroad  Co.: 

Fiesinger,  J.,  Auditor. 
Syracuse,  Lake  Shore  &  Northern  Railroad: 

Rockwell,  W.  B.,  General  Manager. 
Syracuse  Rapid  Transit  Railway  Co.  : 

Honold,  P.  J.,  Purchasing  Agent, 

Duffy,  J.  E.,  Superintendent, 

DuBois,  F.  M.,  Master  Mechanic, 

Roundey,  E.  P.,  Engineer  Maintenance  of  Way, 

Ryan,  Dr.  F.  H.,  Claim  Agent, 

Roundey,  E.  R. 
Tacoma  Railway  &  Power  Co.: 

Dimmock,  W.  S.,  Manager, 

Michener,  A.  S.,  Accountant. 
Tampa  Electric  Co.: 

Byrne,  C.  H.,  Assistant  Treasurer. 
Terre  Haute,  Indianapolis  &  Eastern  Traction  Co. 

Grover,  T.  F.,  Manager, 

Morgan,  C.  E.,  Superintendent, 

Tichenor,  William,  Claim  Agent. 
Toledo  Railways  &  Light  Co.: 

Lang,  A.  E.,  Director, 

Beilstein,  L.  E.,  Vice-President, 

Swift,  H.  S.,  Secretary  and  Auditor, 

Ross,  J.  T.,  Chief  Engineer, 

Young,  J.,  General  Passenger  Agent. 
Toronto  Railway  Co.,  The: 

Fleming,  R.  J.,  General  Manager, 

Sweetlove,  C.  H.,  Engineer, 

McCabe,  P.  H., 

Howden,  J.  W. 
Tri-State  Traction  Co.  : 

Flood,  J.  F.,  General  Manager. 
Tri-City  Railway  Co. : 

Weeks,  H.  E.,  Secretary  and  Treasurer, 

Huntoon,  J.  G.,  General  Superintendent. 
Twin  City  Rapid  Transit  Co.: 

Goodrich,  C.  G.,  Vice-President, 

Scofield,  E.  H.,  Chief  Engineer, 

Warnock,  A.  W.,  General  Passenger  Agent, 

Wilson,  G.  L.,  Engineer  and  Roadmaster, 

Conaughe,  Clarence, 

Kendrick,  E.  A. 
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Union  Street  Railway  Co.: 

Wilde,  E.  S.,  Treasurer, 

Potter,  E.  E.,  General  Superintendent, 

Morse,  G.  G.,  Master  Mechanic. 
United  Railways  &  Electric  Co.,  The  (Baltimore)  : 
♦Adams,  H.  H.,  Superintendent  of  Shops, 

Davis,  Thomas,  Engineer, 

Staub,  W.  H.,  Purchasing  Agent, 

Stoll,  J.  A.,  Traffic  Agent, 

Venable,  Major  Richard. 
United  Railways  Co.  of  St.  Louis  : 

McCulloch,  Richard,  Assistant  General  Manager, 

Henry,  Frank  R.,  Auditor, 

Price,  J.  B.,  Purchasing  Agent, 

Hardin,  C.  B.,  General  Claim  Agent, 

O'Brien,  M.,  Master  Mechanic, 

Burgess,  J.  E.,  Superintendent  of  Wire, 
♦Griffeth,  M.  R. 
United  Traction  Co. : 

Benedict,  H.  A.,  Electrical  Engineer, 

Newberry,  F.  F.,  General  Freight  Agent. 
Utica  &  Mohawk  Valley  Railway  Co.: 
.    Allen,  C.  L.,  Vice-President  and  General  Manager, 

Joel,  J.  M.,  Auditor, 

Frankel,  B.  A.,  Cashier, 

(jcrdon,  F.  J.,  Superintendent  of  Transportation, 

Harvie,  W.  J.,  Chief  Engineer, 

French,  M.  J.,  Engineer  Maintenance  of  Way, 

Williams,  H.  S.,  Assistant  Electrical  Engineer, 

McDougall,  R.  R,  Claim  Agent. 
Washington,  Baltimore  &  Annapous  Electric  Railway  Co.  : 

Shannahan,  J.  N.,  Vice-President  and  General  Manager, 

Masterspon^  J.  G.,  Secretary  and  Treasurer, 

Gladfelter,  C.  F.,  Assistant  Secretary  and  Treasurer, 

Kappler,  W.  A.,  Auditor, 

O'Hara,  Joseph,  Superintendent, 

Donovan,  Henry,  Engineer, 

Slaughter,  W.  E.,  General  Passenger  Agent, 

Harter,  Bret. 
Washington  Railway  &  Electric  Co.: 

Harries,  G.  H.,  Vice-President, 

Ham,  W.  F,  Comptroller, 

Fuller,  H.  W.,  General  Manager, 

Kimball,  C.  S.,  Engineer  Maintenance  of  Way, 

Whitehead,  F.  J.,  Claim  Agent 
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West  Penn  Railways  Co.  : 

Scheck,  G.  W.,  Auditor, 

McCain,  W.  B.,  Assistant  Auditor, 

Conklin,  L.  G.,  General  Superintendent, 

Boyd,  J.  I.,  Purchasing  Department, 

Brown,  J.  W.,  Superintendent  of  Transportation, 

Black,  J.,  Division  Superintendent, 

Wells,  G.  W.,  Master  Mechanic. 
Whatcom  County  Railway  &  Light  Co.  : 

Hector,  J.  C,  Assistant  Treasurer. 
Wheeling  Traction  Co.: 

Shank,  A.  M.,  Director 

Shirley,  W.  A.,  Secretary  and  Treasurer, 

Nagle,  G.  O.,  General  Manager, 

Wright,  Edward,  Division  Superintendent, 

Shank,  Lawrence,  Stock  Clerk, 

Crawford,  J.  H.,  Master  Mechanic, 

Lipphardt,  Louis,  Claim  Agent. 
Williamsport  Passenger  Railway  Co.: 

♦Herrick,  C.  T.,  Master  Mechanic.  ^ 

Winona  Interurban  Railway  Co.: 

Dickey,  H.  S.,  General  Superintendent, 

Sigler,  Charles,  Master  Mechanic, 

Wood,  W.  A.,  Special  Agent. 
Worcester  Consolidated  Street  Railway  Co.: 

Lester,  J.  W.,  Treasurer, 

Connette,  E.  G.,  General  Manager, 

McCabe,  John,  Purchasing  Agent. 
York  Street  Railway  Co.: 

Hayward,  A.  H.,  Vice-President, 

Young,  David,  Jr.,  General  Manager, 

Grimes,  H.  T.,  Auditor, 

Mayer,  L.  C,  Chief  Engineer, 

Newman,  F.  R.,  Master  Mechanic. 
Youngstown  &  Southern  Railway  Co.: 

Dill,  S.  J.,  Vice-President  and  General  Manager, 

Todd,  David,  Secretary  and  Treasurer, 

Andrews,  R.  L.-,  Director. 

ASSOCIATE  MEMBERS  IN  ATTENDANCE. 

(*AIlied  with  the  Engineering  Association.) 

Editor's  Note: — The  names  of  other  associate  members  in  attend- 
ance at  the  convention  are  given  in  the  list  of  Delegates  of  Member 
Companies  and  are  there  designated  by  means  of  an  asterisk  (*). 

*Alden,  Charles  A.,  Street  Railway  Engineer,  Pennsylvania  Steel  Co. 
♦Bell,  Thomas  K,  Chief  Engineer,  Interstate  Railways  Co. 
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*Bigelow,  Charles  H.,  with  L.  B.  StiHwell,  Consulting  Engineer. 

Boyer,  Warren  L.  Superintendent,  New  York  Car  &  Truck  Co. 

Case,  F.  E.,  Engineer  Railway  Equipment,  Pittsburg  Railways  Co. 

Chilton,  St.  John,  Engineer,  Allis  Chalmers  Co. 

*Clapp,  Harold  W.,  Electrical  Engineer,  General  Electric  Co. 

♦Duffy,  James  A.,  Master  Mechanic,  Pittsburg  Railways  Co. 

Emory,  G.  W.,  Assistant  Engineer  Maintenance  of  Way,  *  Pittsburg 
Railways  Co. 

Gibbs,  C.  A.,  Civil  Engineer,  Pittsburg  Railways  Co. 

♦Green,  Alfred,  Mechanical  Expert,  Galena  Signal  Oil  Co. 

dreenway,  Bert,  Assistant  Engineer,  Hudson  Companies. 

Hyde,  E.  N.,  Sales  Department,  Frank  H.  Stewart  Electrical  Co. 

♦Jones,  P.  N.,  Electrical  and  Mechanical  Engineer,  Pittsburg  Rail- 
ways Co. 

♦Killeen,  G.  C,  Master  Mechanic,  New  Jersey  &  Pennsylvania  Traction 
Co. 

Knowlen,  J.  F,  Superintendent,  North  Alabama  Traction  Co. 

Lamed,  J.  M.,  Engineer  Maintenance  of  Way,  Pittsburg  Railways  Co. 

McClure,  A.  G.,  Engineer,  American  Conduit  Co. 

♦Munger,  E.  T.,  Master  Mechanic,  Metropolitan  West  Side  Elevated 
Railway  Co. 

♦Pellissier,  G.   E.,  Engineer,  Goldschmidt  Thermit  Co^ 

♦Reed,  W.  Boardman,  Civil  Engineer,  New  York  City. 

♦Rogan,  John  A.,  Master  Mechanic,  Pittsburg  Railways  Co. 

Shipper,  I.  D.,  Electrical  Engineer,  J.  G.  Brill  Co. 

♦Slater,  F.  R,,  Electrical  Engineer,    100  Broadway,  New  York  City. 

*Smith,G.  J.,  Master  Mechanic,  Metropolitan  West  Side  Elevated  Rail- 
way Co. 

Stewart,  John  A.,  President,  John  A.  Stewart  Electrical  Co.  * 

♦Twells,  H.  N.,  Inspector,  Philadelphia  Rapid  Transit  Co. 

Venning,  F.  J.,  Superintendent  Overhead  Lines,  Pittsburg  Railways  Co. 

Westinghouse,  Church,  Kerr  &  Company  (Engineers),  represented  by 
F.  R.  Church,  Engineer. 

W^eston,  A.  H.,  Mechanical  Engineer,  T.  H.  Symington  Co. 


GUESTS  IN  ATTENDANCE. 
(Representatives  of  Street  and  Interurban  Railway  Companies.) 

Atlantic  City  &  Shore  Railroad: 

Isenthal,  L.  R.,  Secretary, 

Neff,  S.  S.,  General  Superintendent. 
Banks  County  Electric  Railway: 

Janney,  M.,  General  Manager. 
Beaver  Valley  Traction  Co.: 

Laghtfoot,  J.  C,  Jr.,  Assistant  Treasurer. 
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Berkshire  Street  Railway  Co.: 

Nary,  W.  T.,  Superintendent 
Blue  Hill  Street  Railway  Co.  : 

Winslow,  C.  H.,  Assistant  Treasurer. 
Brooklyn  Rapid  Transit  Co.: 

Poe,  C.  W.,  Assistant  Superintendent. 
Burlington  County  Railway  Co.: 

Gilbert,  John  S.,  General  Manager, 

Jones,  T.  B.,  Superintendent. 
Butler  Passenger  Railway  Co.: 

Bauer,  L.  P^,  Superintendent. 
Camden  &  Trenton  Railway  Co.: 

Goldey,  P.  R.,  Superintendent. 
Cape  Breton  Electic  Co.: 

Leitch,  J.  H.,  Assistant  Treasurer. 
Chautauqua  Traction  Co.: 

Price,  Gaylord,  Master  Mechanic. 
Chester  Traction  Co.: 

Jack,  A.  G.,  Superintendent, 

McDonough,  M.  J.,  Cashier, 

Anthony,  E.  L.,  Chief  Engineer, 

Snyder,  C.  N.,  Roadmaster. 
Cincinnati,  Lawrenceburg  &  Aurora  Electric  Street  Railroad  Co 

IIot)ven,  C.  E.,  Treasurer  and  Manager, 

Graybill,  J.  S.,  Jr.,  Secretary  and  Treasurer, 

Charles,  S.  T.,  Superintendent  of  Transportation, 

Connelly,  F.  B.,  Master  Mechanic. 
Coney  Island  &  Brooklyn  Railroad  Co.  : 

Van  Styck,  C.  H.,  Electrical  Engineer. 
CoNNEAUT  &  Erie  Traction  Co.: 

Flynn,  C.  E.,  President. 
Delaware  County  &  Philadelphia  Electric  Railroad  Co.  : 

Rostron,  J.  E.,  Chief  Engineer. 
Eastern  Pennsylvania  Railway  Co.: 

Bradley,  L.  C,  Manager, 

Potter,  H.  W.,  Purchasing  Agent, 

Lentz,  N.  M. 
.  East  Shore  &  Suburban  Railway  Co.: 

Robertson,  C.  H.,  Superintendent. 
Exeter,  Hampton  &  Amesbury  Street  Railway  Co.: 

MacAdanis,  J.  A.,  Superintendent. 
Holvoke  Street  Railway  Co.: 

Chapin,  G.  L.,  Electrical  Engineer, 

Pillmen,  L.  D., 

Hunter,  M.  G. 
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Hudson  G)mpanies: 

Baker,  C  F. 
Hudson  Valley  Railway  Co.: 

Van  Wirt,  D.  E.,  Chief  Engineer. 
Inland  Empire  System  : 

Flagg,  C.  E.,  Publicity  Agent. 
Interstate  Railways  Co.: 

Buggy,  J.  A.,  Superintendent, 

Ros€!n,  W.  A.,  Auditor, 

Long,  C.  C,  Engineer, 

Tyson,  F.  A.,  Engineer, 

Handword,  H.  S.,  Assistant  Purchasing  Agent, 

Haas,  Fred.,  Press  Agent. 
Interborough  Rapid  Transit  Co.: 

Norris,  H.  M. 
Kanawha  Valley  Traction  Co.  : 

Alexander,  E.  W.,  General  Manager, 

Heald,  W.  L.,  Treasurer. 
Lebanon  Valley  Street  Railway  Co.  :  • 

Smith,  C,  H.,  Superintendent. 
Mount  Vernon  Electric  Railway  Co.  : 

Selig,  E.  T.,  Manager. 
Niagara  Gorge  Railroad: 

Nicklis,  E.  E.,  Superintendent, 

Fraley,  H.  M., 

Kmger,  L. 

Liger,  F., 

Meehan,  J.  J., 

Piper,  W., 

Powell,  C, 

Ramsdell,  E., 

Ramsdell,  F., 

Thompson,  F.  ' 

Northern  Cambria  Street  Railway  Co.  : 

McNelis,  J.  L.,  Superintendent, 

Bigler,  H.  F.,  Treasurer. 
Northern  Electric  Street  Railway  Co.  : 

Hagenlocher,  C.  P. 
Northern  Illinois  Light  &  Traction  Co. : 

Hess,  L.  W.,  Secretary  and  General  Manager. 
Ogdensburg  Street  Railway  Co.: 

Hawkins,  E.  E.,  President, 

Roe,  Austin. 
Phh^adelphia  &  Easton  Electric  Railway  Co.  : 

Lttgar,  J.  C,  Secretary  and  Manager, 

Steely  H.  £.,  Master  Mechanic. 
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Philadelphia  &  Western  Railway  Co.: 

Davey,  John,  Electrical  Engineer. 
Philadelphia,  Bristol  &  Trenton  Street  Railway: 

Glazier,  Henry,  General  Superintendent. 
Pittsburg  &  Westmoreland  Railway  Co.: 

Stires,  Manning,  President. 
Pittsburgh,  McKeesport  &  Greensburg  Railway  Co.: 

Coffey,  M.  A.,  Superintendent. 
Pittsburg  Railways  Co.: 

Lappan,  James. 
Portland  &  Brunswick  Street  Railway  Co.: 

Gerald,  A.  F.,  General  Manager. 
Port  Vue  Street  Railway  Co.  : 

Myer,  G.  W. 
Shore  Fast  Line: 

Evans,  Hon.  Charles,  Vice-President. 
Springfield  Street  Railway  Co.  : 

Page,  H.  C,  General  Manager, 

Dickson,  E.  J.,  Chief  Clerk  to  Vice-President, 

Chase,  E., 

Sumner,  F. 
Trenton  Street  Railway  Co.: 

Hurley,  P.  E.,  General  Manager. 
Toronto  &  York  Radial  Railway  Co.  : 

Deadey,  J.  P.,  Superintendent, 

Wilson,  C.  L.,  Assistant  General  Manager, 

Beasley,  H.  H., 

Hubbard,  F.  L. 
United  Traction  Co.  (Reading,  Pa.)  : 

Bryon,  Claude,  Division  Engineer, 

Becker,  J.  S.,  Trackmaster, 

Gould,  J.  L.,  Master  Mechanic. 
Wilmington  City  Railway  Co.: 

Hoff,  S.  S.,  General  Manager. 
Winnepeg  Electric  Railway  Co.: 

Garrett,  G. 
Washington,  Alexandria  &  Mount  Vernon  Railway  Co. 

Colvin,  Joseph,  Superintendent. 
West  Jersey  &  Seashore  Railroad: 

Lovell,  D.  H.,  Superintendent, 

Plummer,  A.  M.,  Superintendent  of  Power  Station, 

Spangler,  W.  N.,  Supervisor  of  Signals, 

Broadbent,  J.  IT.,  Assistant  Supervisor, 

Atkinson,  R   F.,  Freight  Agent. 
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(Other  Guests.) 

Anderson,  J.  C,  Westinghouse,  Church,  Kerr  &  Co. 

Appelgate,  F.  N.,  New  York,  N.  Y. 

Arnold,  F.  L.,  Superintendent,  Alliance  Against  Accident  Fraud. 

Atkinson,  E.  M.,  Freight  Department,  Pennsylvania  Railroad  Co. 

Atkinson,  W.  V.,  Freight  Agent,  Pennsylvania  Railroad  Co. 

Baker,  W.  H.,  Atlantic  City  Steel  Pier  Co. 

Balch,  C.  F.,  Interstate  Commerce  Commission,  Washington,  D.  C. 

Beckwith,  E.  B.,  New  York,  New  Haven  &  Hartford  Railroad  Co. 

Bell,  A.  T.,  President,  Hotel  Men's  Association,  Atlantic  City,  N.  J. 

Bell,  W.  B.,  Atlantic  City,  N.  J. 

Brazier,  F.  W.,  New  York,  N.  Y. 

Brown,  A.  A.,  Westinghouse,  Church,  Kerr  &  Co. 

Burk,  Alfred  E.,  Vice-President,  Atlantic  City  Steel  Pier  Co. 

Butler,  A.  F.,  Assistant  Treasurer,  The  Lowell  Electric  Light  Corpo- 
ration. 

Caum,  Norman,  Scranton,  Pa. 

Clark,  F.  N.,  FarrelFs  Car  Line,  Omaha,  Neb. 

Chase,  C.  W.,  Assistant  Treasurer,  Edison  lUuminathig  Co. 

Cratzer,  C.  A.,  Pennsylvania  Railroad  Co. 

Crossman,  T.  E.,  Official  Stenographer,  New  York,  N.  Y. 

Davidson,  T.  C,  Atlantic  City,  N.  J. 

Davis,  H.  P.,  Assistant  Chief  Engineer,  Westinghouse  Electric  & 
Manufacturing  Co. 

Edwards,  H.  M.,  Auditor,  New  York  Edison  Co. 

Farrand,  Diidley,  President,  National  Electric  Light  Association. 

Franklin,  Wallace,  Westinghouse,  Church,  Kerr  &  Co. 

Freeman,  W.  W.,  Secretary  and  Treasurer,  National  Electric  Light 
Association. 

Fisher,  G.  E.,  Fidelity  Construction  Co.,  Detroit,  Mich. 

Godfrey,  Carlton,  Atlantic  City,  N.  J., 

Graham,  G.  E.,  Electrical  Engineer,  Delaware  &  Hudson  R.  R.  Co. 

Hackney,  J.  W.,  Atlantic  City,  N.  J. 

Harrold,  J.  W.,  Chief  Clerk,  Pennslyvania  R.  R.  Co. 

Hoey,  J.  J.,  New  York,  N.  Y. 

Hunt,  C,  Baltimore,  Md. 

Hunt,  W.  B.,  Baltimore,  Md. 

Hunter,  Harry,  Philadelphia  &  Reading  R.  R.  Co. 

Ingram,  A.  B.,  Vice-Chairman,  Ontario  Railway  and  Municipal  Board. 

KauflFman,  -G.  B.,  Philadelphia  &  Reading  R.  R.  Co. 

Kittson,  H.  N.,  Toronto,  Ontario. 

Kramer,  Louis,  Cincinnati,  Ohio. 

Kruesi,  A.  H.,  Engineer,  General  Electric  Co.,  Schenectady,  N.  Y. 

Lambert,  W.  W.,  Manager,  Philadelphia  Air  Brake  &  Machine  Co. 

Linall,  H.  C,  Ontario  Railway  and  Municipal  Board. 
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McCausland,  A.  G.,  Philadelphia  &  Reading. 
Mackay,  H.  C,  Comptroller,  Norfolk  Southern  Railroad  Co. 
Marston,  Glenn,  M.  O.  Publishing  Bureau,  New  York,  N.  Y. 
Meyer,  W.  J.,  New  York  State  Railroad  Commission. 
Monks,  J.  A.,  Ticket  Agent,  Pennsylvania  R.  R.  Co. 
Nordin,  Dr.,  Atlantic  City,  N.  J. 
Palmer,  W.  J.,  Jamestown  Exposition,  Norfolk,  Va. 
Raeburn,  Andrew,  Westinghouse,  Church,  Kerr  &  Co. 
Randall,  R.  L.,  Official  Stenographer,  New  York,  N.  Y. 
Roseman,  R  A.,  Telegraph  Operator,  Pennsylvania  R.  R.  Co. 
Rugg,    H.    v..    District   Engineer,   Westinghouse*  Electric   &   Manu- 
'        facturing  Co. 

Runkel,  W.  T.,  Pennsylvania  R.  R.  Co. 
Scwall,  H.  B.,  Treasurer,  Minneapolis  General  Electric  Co. 
Smith,  G.  P.,  Meriden,  Conn. 

Smith,  R.  D.,  President,  Central  Illinois  Construction  Co. 
Stern,  W.  A.,  Philadelphia,  Pa. 
Steuart,  W.   M.,   Statistician,  Department  of  Commerce  and  Labor, 

Washington,  D.  C. 
Stockbenger,  F.  L.,   Cleveland,   Ohio. 

Swcetland,  Ralph,  National  Fire  Protection  Association,  Boston,  Mass 
Trowbridge,  W.  B.,  Westinghouse,  Cliurch,  Kerr  &  Co. 
Twombley,  A.  H.,  Westinghouse,  Church,  Kerr  &  Co. 
Warner,  F.  B.,  Cashier,  Ontario  Power  Co.  of  Morgan  Falls. 
Weaver,  A.  B.,  Official  Stenographer,  New  York,  N.  Y. 
Wilkinson,  Thomas,  American  Press  Association,  New  York,  N.  Y. 
Wilson,  C.  G.,  Westinghouse,  Church,  Kerr  &  Co. 
Wood,  B.  F.,  Pennsylvania  R.  R.  Co. 
Wood,  Walter,  Fitchburg,  Mass. 
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LADIES  IN  ATTENDANCK 


Adams,  Mrs.  H.  H. 
Alden,  Mrs.  C.  A. 
Alexander,  Mrs.  -E.  W. 
Andrews,  Mrs.  R.  L. 
Armstrong,  Miss  Lillian. 
Arnold,  Miss  Maud. 
Arnold,  Mrs.  W.  L. 
Atkin,  Mrs.  G.  H. 
Atkinson,  Mrs.  B.  C. 
Bagg,  Mrs.  F.  W. 
Bailey,  Mrs.  F.  A. 
Baker,  Mrs.  C.  F. 
Banghart,  Mrs.  S.  L. 
Barker,  Mrs.  George. 
Battin,  Mrs.  C.  H. 
Beaulieii,  Mrs.  D.  L. 
Beaulieu,  Miss  Edith. 
Bell,  Mrs.  E.  D. 
Bell,  Miss  H.  W. 
Bell,  Mrs.  W.  B. 
Bernedurg,  Mrs.  T.  A. 
Bigler,  Miss. 
Bigler,  Mrs.  H.  F. 
Bixby,  Mrs.  F.  A. 
Bixby,  Mrs.  W.  A. 
Bower,  Miss  Anna  B. 
Bower,  Miss  Augusta  B. 
Boylan,  Mrs.  M.  R. 
Bradley,  Mrs.  L.  C. 
Brown,  Mrs.  A.  A. 
Brunner,  Mrs.  Charles  B. 
Bryant,  Mrs.  C.  F. 
Bullen,  Mrs.  Harry. 
Burgess,  Mrs.  J.  E. 
Burton,  Miss  E.  W. 
Butman,  Mrs.  George  A. 
Carney,  Miss  M. 
Carpenter,  Mrs.  E.  C. 
Carll,  Mrs.  L.  M. 
Case,  Mrs.  F.  E. 
Casey,  Mrs.  T.  W. 
Caum,  Mrs.  Frank. 
Chambers,  Mrs.  George. 
Chambers,  Miss  M.  A. 


Clark,  Mrs.  F.  N. 
Classen,  Mrs.  A.  H. 
Collard,  Mrs.  B. 
Collins,  Mrs.  J.  C. 
Collins,  Mrs.  W.  H. 
Connette,  Mrs.  E.  G. 
Coming,  Mrs.  John  W. 
Corse,  Mrs.  Bettie. 
Crafts,  Mrs.  P.  P. 
Crane,  Mrs.  S.  S. 
Cratzer,  Mrs.  Curtin  A. 
Cratzer,  Miss  Mary  L. 
Crawford,  Mrs.  J.  H. 
Currie,  Mrs.  Charles. 
Cummins,  Mrs.  F.  S. 
Davey,  Mrs.  John. 
Davis,  Mrs.  Thomas. 
Dickey,  Mrs.  H.  S. 
Dimmock,  Mrs.  W.  S. 
Donnelly,  Mrs.  T.  B. 
Douglass,  Mrs.  J.  C. 
Du  Bois,  Mrs.  F.  M. 
Duffey,  Mrs.  Edwin. 
Duffy,  Mrs.  C.  H. 
Duffy,  Mrs.  J.  E. 
Dyer,  Miss  Kate  M. 
Evans,  Mrs.  W.  H. 
Fairchild,  Mrs.  C.  B.,  Jr. 
Fairchild,  Miss  C.  L. 
Fehr,  Mrs.  H.  R. 
Ferrandou,  Mrs.  H.  A. 
Files,  Mrs.  O.  F. 
Flinn,  Miss  M. 
Flood,  Mrs.  J.  F. 
Flood,  Miss  Kate. 
Folsom,  Mrs.  E.  C. 
Frazer,  Mrs.  W.  M. 
Freeman,  Mrs.  W.  W. 
French,  Mrs.  M.  J. 
Frost,  Mrs.  D.  C. 
Fuerlicht,  Miss  Rose. 
Fuller,  Mrs.  H.  W. 
Fullerton,  Mrs.  Irwin. 
Gaboury,  Mrs.  A.  G. 
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Gahan,  Mrs.  G.  H. 
Gannett,  Mrs.  Guy  P. 
Gannon,  Mrs.  G.  J. 
Geesey,  Miss  W.  R. 
Gherky,  Mrs.  W.  D. 
Gilbert,  Mrs.  John. 
Glenn,  Mrs.  W.  H. 
Goshorn,  Mrs.  H.  R. 

Goshorn,  Miss. 

Gow,  Mrs.  Helen  H. 

Graham,  Mrs.  W.  B. 

Gregory,  Mrs.  T.  W. 

Grace,  Mrs. 

Hagenlocher,  Mrs.  C.  P* 

Hall,  Mrs.  Frederick  D. 

Ham,  Mrs.  W.  F. 

Hanf,  Mrs.  John. 

Hardin,  Mrs.  C.  B. 

Harrigan,  Mrs.  J.  R. 

Harrington,  Mrs.  W.  E. 

Harris,  Mrs.  G.  A. 

Hathaway,  Mrs.  E.  C. 

Hegarty,  Mrs.  D.  A. 

Henry,  Mrs.  C.  L. 

Henry,  Mrs.  Frank  R, 

Henry,  Miss  Leah. 

Herrick,  Miss  M. 

Hewitt,  Mrs.  C. 

Hicks,  Mrs.  J.  W. 

Hine,  Mrs.  E.  W. 

Hinkley,  Mrs.  J.  W.,  Jr. 

Hippee,  Mrs.  G.  M. 

Hires,  Mrs.  B.  F. 

Honold,  Mrs.  P.  J. 
Hooven,  Mrs.  C.  E. 
Hubbell,  Mrs.  H.  P. 
Hunt,   Miss  F.  B. 
Inskccp,  Mrs.  R.  E. 
Jackson.  Mrs.  R.  F. 
Jr.el,  ^T^s.  J.  M. 
Johnson.  Mrs.  Benjamin. 
Johnson,  Miss  Claire. 
Kayser,  Mrs.  A.  H. 
Kramer,  Mrs.  Louis. 
King,  Mrs.  J.  J. 
Lahr,  Mrs.  Charles. 


Lee,  Mrs.  George. 
Leitch,  Mrs.  James. 
Linn,  Mrs.  A.  L.,  Jr. 
Longmire,  Mrs.  E.  A. 
Lugar,  Mrs.  J.  C. 

Lukes,  Mrs.  J.  R. 

MacAllister,  Mrs.  M.  J. 

McCullcch,  Mrs.  Richard. 

McDole,  Mrs.  W. -G. 

McFee,  Mrs.  G.  H. 

Marfield,  Mrs.  T.  N. 

Mahlen,  Mrs,  Edward. 

Maize,  Mrs.  William. 

Mackay,  Mrs.  H.  C.    ' 

Marsh,  Mrs.  H. 

Martin,  Mrs.  James  M. 

Mathews,  Mrs.  y/.  G. 

Merker,  Mrs.  H.  F. 

Metcalf,  Miss  C.  L. 

Miller,  Mrs.  H. 

Morgan,  Mrs.  C.  E. 

Morrill,  Mrs.  F. 

Morse,  Mrs.  G.  C. 

Mulhglland,  Mrs.  W.  J. 

Mullen,  Mrs.  T.  J. 

Munger,  Mrs.  E.  T. 

Musser,  Mrs.  Frank  B. 
Myer,  Mrs.  G.  F. 
Nagle,  Mrs.  G.  O. 
Nobel,  Mrs.  H.  G. 
NeflF,  Mrs.  S.  S. 
O'Brien,  Mrs.  M. 
(XBrien,  Miss  Sarah. 
Ogden,  Miss  Elizabeth  H. 
Ogden,  Miss  Lillian  M. 
Parker,  Mrs.  G.  W. 
Peck,  Mrs.  E.  F. 
Phillips,  Mrs.  J.  E. 
Polk,  Mrs.  H.  H. 
Potter,  Mrs.  E.  E. 
Powell,  Mrs.  A.  T. 
Pratt,  Mrs.  M.  B. 
Prescott,  Mrs.  J.  A. 
Price,  Mrs.  W.  G. 
Pryor,  Mrs.  F.  J.,  Jr. 
Qualey,  Mrs.  W.  M. 
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Reel,  Mrs.  C.  Gordon. 
Reed,  Mrs.  W.  Boardman. 
Remelius,  Mrs.  C.  R. 
Richey,  Mrs.  Albert  S. 
Rifenberick,  Miss  E. 
Roberts,  Mrs.  E.  R. 
Roe,  Mrs.  Austin. 
Root,  Mrs.  L.  C. 
Rudderow,  Mrs.  R.  W. 
Ryan,  Mrs.  Francis  J. 
Schoenen,  Mrs.  R.  H. 
Scott,  Mrs.  C  B.. 
Sears,  Mrs.  R.  A. 
Seitz,  Mrs.  L. 
Shank,  Mrs.  Albert, 
Shannahan,  Mrs.  J.  M. 
Shaughnessy,  Mrs.  T. 
Shipper,  Mrs.  I.  D. 
Simmons,  Mrs.  F.  G, 
Slater,  Mrs.  F.  R. 
Slocum,  Mrs.  J.  F. 
Smith,  Mrs.  F.  E. 
Smith,  Miss  H.  E. 
Smith,  Mrs.  R.  D. 
Spillane,  Mrs.  N.  P. 
Staats,  Mrs.  Henry  N. 
Staub,  Mrs.  W.  H. 
Stebbins,  Mrs.  Theodore. 
Stewart,  Miss  M.  R. 


Stewart,  Miss  Mary. 
Stemsen,  Mrs.  R.  T. 
Stone,  Mrs.  George. 
Sturgeon,  Mrs.  T.  L. 
Sweetland,  Mrs.  Ralph. 
Thompson,  Mrs.  S.  B. 
Tichenor,  Mrs.  William.^ 
•Todd,  Mrs.  R.  I. 
Tullinger,  Mrs.  V.  E. 
Veal,  Mrs.  Samuel. 
Vordermark,  Mrs.  H.  E. 
Walmsley,  Mrs.  J.  F. 
Walsh,  Mrs.  J.  M. 
Warner,  Miss  Jean. 
Warren,  Mrs.  Herbert 
Watkins,  Mrs. 
Weeks,  Mrs.  H.  F. 
Weh,  Mrs.  W.  F.  ^ 

Weir,  Mrs.  C.  E. 
Wilkinson,  Mrs.  Thomas. 
Wilson,  Miss  Ruth. 
Wood,  Mrs.  B.  F. 
Wood,  Miss  Ida  M. 
Wood,  Mrs.  Thomas  S. 
Woodman,  Miss  Ethel. 
Woodman,  Mrs.  Franklin, 
Wright,  Mrs.  Edward 
Wuichet,  Mrs.  Eugene. 
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REPRESENTATIVES  OF  THE  TECHNICAL  PRESS. 
Electrical  Review, 

Price,  Charles  W.,  President.  Qualey,    William    M.,    Assistant 

Gray,  Ainslip  A.,  Managing  Edi-  Office  Manager, 

tor. 

Electric  Traction  Weekly. 

Kenfield,    H.    J.,    President   and*  Davis,  George  S.,  Secretary  and 
General  Manager.  Associate  Editor. 

Fairchild,  C.  B.,  Jr.,  Vice-Presi-  Standish,  Robert  Miles,   Eastern 
dent  and  Editor.  Representative. 

Engineering  News, 
Wight,  F.  C,  Assistant  Editor.  Barker,  Harry,  Assistant  Editor. 

Railroad  Gazette, 

Simmlhs,  E.  A.,  Vice-President.        Fowler,     George     L.,     Associate 
Chisolm,  R.  S.,  Business  Manager.  Editor. 

Hitt,  Rodney,  Associate  Editor. 

McGraw  Publishing  Co, 

McGraw,  James  H.,  President.  Onken,     W.    J.,    Jr.,     Electrical 

Wakeman,  J.  M.,  Vice-President.  World. 

Blake,  H.  W.,  Editor,  Street  Rail-  Gough,  Cale,  Street  Railway  Jour- 

way  Journal.  nal, 

Babtiste,    C.    A.,   Street  Railway  Jackson,  Walter,  Street  Railway 

Journal.  Journal 

Beard,    W.    K.,    Street    Railway  Walker,  C.  T. 

Journal.  Doyle,  C.  J. 

Western  Electrician. 

Perry,  F.  L.,  Assistant  Business       Wood,  E.  E.,  Eastern  Manager, 
Manager,  Chicago.  New  York. 

The  Wilson  Co. 

Wilson,  H.  M.,  President  Lane,  II.  F.,  Electric  Railway  Re- 

Gould,    L.    E.,    Editor,    Electri:  view. 

Raihvay  Review,  Kimball,  B.  M.,  Electric  Railway 

Royse,  Daniel,  RnUivay  Age.  Review. 

Nind,  J.  N.,  Jr.,  Electric  Raihvay  Mills,  C.  P.,  Electric  Railway  Re- 
Review,  view. 

Nicholas,  Frederick,  Electric  Ra'l-  Bennett,   J.   B.,   Electric  Railway 

way  Review.  Review. 

Padget,  W.  P.,  Electric  Railway  Review, 
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REPRESENTATIVES  OF  THE  SECRETARY'S  OFFICE. 

Swenson,  Bernard  V.,  Secretary  and  Treasurer. 
Ellis,  Frank  E.,  Assistant  to  the  Secretary. 
Bryant,  C.  F. 
Cox,  Miss  Georgia. 
Doyle,  Miss  Elizabeth. 
Schriefer,  George. 
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EXHIBIT  OF  MANUFACTURERS'  ASSOCIATION. 


The  Atlantic  City  exhibit  of  the  American  Street  and  Inteturban 
Railway  Manufacturers'  Association  was  larger  and  more  comprehen- 
sive than  ever  before.  Approximately  two  hundred  different  com- 
panies had  exhibits,  and  the  net  floor  space  used  for  exhibit  purposes 
was  considerably  more  than  that  used  at  the  1906  convention  exhibit 
in  Columbus,  being  approximately  eighty-seven  thousand  square  feet 
A  complete  list  of  the  members  of  the  Manufacturers'  Association 
follows : 


♦Adams  &  Westlake  Co. 
*Allis-Chalmers  Co. 
♦American  Brake  Co. 
♦American      Brake      Shoe      and 

F('Undry  Co. 
♦Arqerican  Car  Co. 

American  Car  and  Foundry  Co. 

American    Car   and    Ship   Hard- 
ware Co. 
♦American  Railway  Supply  Co. 
♦American  Locomotive   Co. 
♦American    Mason    Safety   Tread 

Co. 
♦American  Sewer  Pine  Co. 
♦American  Steel  and  Wire  Co. 
♦Anderson,  A.  &  J.  M.  Mfg.  Co. 
♦Atha  Steel  Casting'  Co. 

Atlanta  Car  Wheel  and  Mfg.  Co. 
♦Atlas  Railway  Supply  Co. 
♦Automatic  Trolley  Guard  Co. 
♦.\mcrican  Ferrofix  Brazing  Co. 
♦Addrcssograph  Co. 
♦Acme  Supply  Co. 
♦American  Multigraph  Sales  Co. 

Atlas  Anchor  Co. 

American  Steel  Foundries. 

Aluminum  Co.  of  America. 

American    Carbon    and    Battery 
Co. 

Arcliibold  Brady  Co. 

American  Electric  Works, 
♦American  Blower  Co. 
♦Baldwin  Locomotive  Works. 


Barbour- Stockwell  Co. 
♦Bayonet  Trolley  Harp  Co. 
♦Beckwith,  Chandler  Co. 
♦Berry  Bros.,  Limited. 

Bishop  Gutta  Percha  Co. 
♦Blake  Signal  and  Mfg.  Co. 
♦B.ooth,  L.  M.  &  Co. 

Brady  Brass  Co. 
♦J.  G.  Brill  Co. 
♦Brown,  Harold  P. 
♦Buckeye  Engine  Co. 

Buda  Foundry  and  Mfg.  Co. 
♦Buhme  Metal  Packing  Co. 

Burdett  Rowntree  Mfg.  Co. 
♦Burroughs  Adding  Machine  Co. 
♦Bache  &  Co.,  Semon. 

Bullard  Automatic  Wrench  Co. 
♦Ball  &  Wood. 
♦Caiman,  Emil  &  Co. 
♦Cambria  Steel  Co. 
♦Carnegie  Steel  Co. 
♦Chicago  Pneumatic  Tool  Co. 
♦Chicago  Varnish  Co. 

Cincinnati  Car  Co. 

Cleveland  Frog  and  Crossing  Co. 
♦Climax  Stock  Guard  Co. 

Coe,  W.  H..  Mfg.  Co. 
♦Columbia    Machine    Works   and 

Mall.  Iron  Co. 
♦Cohimbia  Nut  and  Bolt  Co. 
♦Consolidated  Car  Fender  Co. 
♦Consolidated  Car  Heating  Co. 
♦Cook  Standard  Tool  Co. 


♦Indicates  that  the  company  named  had  an  exhibit. 
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Exhibit  of  the  Manufacturers'  Association  —  (Continued). 


♦Croiise-Hinds  Co. 

""Curtain  Supply  Co. 

♦Car  Ventilating  and  Heating  Co. 

♦Crocker- Wheeler  Co. 

♦Coin  Counting  Machine  Co. 

♦Compound  Magnet  Brake  Co. 

♦Cooper  Heater  Co. 

♦D.  &  W.  Fuse  Co. 
Dayton  Mfg.  Co. 

♦Device  Improvement  Co. 

♦Dixon,  Jos.,  Crucible  Co. 

♦Dearborn    Drug    and    Chemical 

Co. 
Decatur  Car  Wheel  and  Mfg.  Co. 

♦Dilworth  Porter  &  Co. 

♦Dossert  &  Co. 

♦Dressel  Railway  Lamp  Works. 

♦Duff  Mfg.  Co. 

♦Durkin  Controller  Handle  Co. 

♦Danville  Car  Co. 

♦Dolt  Coin  Handling  Machine  Co. 

♦Earll,  C.  L 

♦Eclipse  Railway  Supply  Co. 

♦Edwards,  O.  M.  Co. 

♦Electric  Railway  Equipment  Co., 
Phila. 

♦Electric  Railway  Equipment  Co., 
Cinn. 

♦Electric    Railway    Improvement 
Co. 

♦Electric  Storage  Battery  Co. 

♦Electric  Service  Supplies  Co. 

♦Electrical  Review. 

♦Electric  Traction  Supply  Co. 

♦Eureka  Automatic  Electric  Sig- 
nal Co. 

♦Evans,  Almirall  Co. 

♦Eureka  Tempered  Copper  Works. 

♦Egry  Register  Co. 

♦Etter  Co.,  Chas.  F. 

♦Elliott-Fisher  Co. 
Falk  Co. 
Fay  Co.,  J.  A.  &  Egan. 

♦Flexible  Compound  Co. 

♦Flood  &  Conklin  Co. 


♦Franklin  Car  Heating  Co. 
♦Franklin  Electric  Mfg.  Co. 
♦France  Packing  Co. 
♦Galena  Signal  Oil  Co. 
♦Garlock  Packing  Co. 
♦General  Electric  Co. 

Glidden  Varnish  Co. 
♦Globe  Ticket  Co. 
♦Gold  Car  Heating  and  Lighting 

Co. 
♦Goldschmidt  Thermit  Co. 
♦Gould  Storage  Battery  Co. 
♦Griffin  Wheel  Co. 
♦Gibson  Iron  Co. 
♦General  Fireproofing  Co. 
♦Grothwell,  A. 
♦Grip  Nut  Co. 
♦Hale  &  Kilburn  Co. 
♦Harrison,   F.   P.,  Electric   Mfg. 

Co. 
♦Heany  Fireproof  Wire  Co. 

Herrick,  Albert  B. 
♦Haywood  Bros.  &  Wakefield  Co. 

Hildreth  Varnish  Co. 
♦Home  Rubber  Co. 

Hunt,  C.  W.,  Co. 

Hunter  Illuminated  Car  Sign  Co 
♦Holophane  Co. 
♦Holmes  &  Allen. 
♦Howe  Mfg.  Co. 
♦Hayward  &  Co.,  S.  F. 
♦Harrington,  Daniel. 

Indianapolis    Switch    and    Frog 

Co. 
♦International  Register  Co. 

International  Sprinkler  Co. 

Industrial  Magazine. 

Jewett  Car  Co. 
♦Johns,  H.  W.,  Manville  Co. 

Johnson,  Chas.  F. 
♦Jones  &  Laughlin  Steel  Co. 
♦Justice,  P.  S.,  &  Co. 
♦Kalamazoo  Railway  Supply  Co. 

Keystone  Varnish  Co. 
♦Kinnear  Mfg.  Co. 
♦Kuhlman,  G.  C,  Car  Co. 
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*Kenficld,    Fairchild,    PubUshing 

Co. 
*Kerschner,  W.  R. 

Lobdell  Car  Wheel  Co. 
♦Lorain  Steel  Co. 
*Lord  Electric  Co. 
♦Lord,  Geo.  W.,  Co. 
♦Lumen  Bearing  Co. 
♦Lackawanna  Steel  Co. 
♦Los  Angeles  Switch  &  Signal  Co. 
♦Locke  Insulator  Co. 

Long  Co.,  E.  G. 

"  Le     Carbone "  Carbon     Brush 

Mfg.  Co. 
♦Magann  Air  Brake  Co. 
♦Maryland  Steel  Co. 
♦Massachusetts  Chemical  Co. 
♦Masury,  John  W.  &  Son. 
♦McDonald    Ticket    and    Ticket 

Box  Co. 
♦McGraw  Publishing  Co. 

McGuire-Cummings  Co. 
♦Midvale  Steel  Co. 

More- Jones  Brass  Mfg.  Co. 
♦Morris,  Elmer  P.  &  Co. 

Murphy  Varnish  Co. 
♦Moran  Flexible  Steam  Joint  Co. 
♦Maryland  Railway  Supply  Co. 
♦McCardell,  J.  R.  &  Co. 
♦McConway  &  Torley  Co. 

Mcllvain  &  Co.,  J.  Gibson. 
♦National  Brake  Co. 
♦National  Brake  and  Electric  Co. 
♦National  Car  Wheel  Co. 
♦National  Carbon  Co. 
♦National  Lock  Washtr  Co. 
♦New  Departure  Mfg.  Co. 

New    England    Street    Railway 
Club. 
♦Newman  Clock  Co. 
♦New  York  Car  &  Truck  Co. 
♦New  York  Switch  and  Crossing 

Co. 
♦Niles  Car  and  Mfg.  Co. 
♦Nuttall,  R.  D.  &  Co. 


♦Norton  Grinding  Co. " 

Nicholas,  G.  S.  &  Co. 
♦National  Fibre  and  Insulation  Co. 

Niles  Bement  Pond  Co. 
♦New  York  Car  Wheel  Co. 
♦Ohio  Brass  Co. 
♦Ohmer  Fare  Register  Co. 

Okonite  Co.,  Ltd.    . 

Oliver  Machinery  Co. 
♦Pantasote  Leather  Co. 

Partridge,  Arthur  S. 

Patton  Paint  Co. 
♦Peerless  Rubber  Co. 
♦Pennsylvania  Steel  Co. 
♦Pittsburg  Insulating  Co. 
♦Plomo  Specialty  Mfg.  Co. 

Pressed  Steel  Car  Co. 
♦Philadelphia  Air  Brake  and  Ma- 
chinery Co. 
♦Pittsburg  Pole  and  Forge  Co. 
♦Palmetto  Metal  Co. 
♦Pike  Adding  Machine  Co. 
♦Philadelphia  Electric  Con.  Co. 

(See  Holmes  &  Allen.) 
♦Pay  as  You  Enter  Car  Co. 

Post  &  Co.,  E.  L. 
♦Picrome  Hide  Co. 
♦Quincy,  Manchester,  Sargent  Co. 
♦Rail  Joint  Co. 
♦Railroad  Gazette. 
♦Ramapo  Iron  Works. 

Rand  Avery  Supply  Co. 
♦Recording  Fare  Register  Co. 

Ridlon  Co.,  Frank. 
♦Riverside  Metal  Co. 

Roebling  &  Sons  Co.,  John  A. 

Rossitcr,  McGovern  &  Co. 
♦Rubberset  Brush  Co. 

Rycrson  &  Son,  Jos.  T. 
♦Railway    Audit    and    Inspection 

Co. 
♦Rooke  Automatic  Register  Co. 

Railways  Materials  Co. 
♦Russell  Car  &  "Snow  Plow  Co. 
♦Rider  &  Orth. 
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♦Sherwin-Williams  G). 
*Schoen  Steel  Wheel  Co. 
♦Smith  Heater  Co.,  Peter. 
♦Southern  Exchange  Co. 
♦Spear  &  Miller  Co. 
♦Speer  Carbon  Co. 
St.  Louis  Car  Co. 
St.  Louis  Car  Heating  Co. 
Standard  Brake  Shoe  Co. 
♦Standard  Motor  Truck  Co. 
♦Standard  Paint  Co. 
♦Standard  Steel  Works. 
♦Standard     Underground 

Co. 
♦Standard  Varnish  Works. 
♦Star  Hrass  Works. 
♦Stephenson  Co.,  John. 
♦Sterling,  Meaker,  Co. 
♦Sterling  Varnish  Co. 
♦Symington,  T.  H.,  Co. 
♦Standard  Roller  Bearing  Co. 
♦Samson  Cordage  Co. 
♦Stroniberg,  Carlson,  Mfg.  Co. 
♦Smith  Computing  Table  Co. 
♦Standard      Automatic      Trolley 

Retriever  Co. 
♦Security    Register    Co.    of    St. 

Louis. 
♦Taylor  Electric  Truck  Co 
Thiel  Detective  Service  Co. 
Trolley  Supply  Co. 
♦Traction  Railroad  Equipment  Co. 
♦United      Uniform      Co.,      Wm. 

Shapiro. 
♦Under-Feed      Stoker      Co.      of 

America. 
♦Union  Electric  Co. 
♦United  Copper  Foundry  Co. 


(Concluded). 

♦United  States  Electric  Signal  Co. 
♦United  States  Engineering  Co. 
♦United  States  Gauge  Co. 
♦United  States   Metal   and   Mfg. 

Co. 
♦Underwood,  H.  B.,  &  Co. 
♦United  States  Graphite  Co. 
♦Universal  Adding  Machine  Co. 
Valentine  &  Co. 
♦Van  Dom,  W.  T.,  Co. 
♦Van  Dom  Electric  and  Dutton 

Co. 
♦Wilson  Co.,  The   (Electric  Rail- 
way Review), 
♦Wallace  Supply  Co. 
♦Wason  Mfg.  Co. 
Watson,  Stillman  Co. 
♦Wendell  &  MacDuffie. 
♦Western  Electric  Co. 
♦Westinghouse  Air  Brake  Co. 
♦Westinghouse  Electric  and  Mfg. 

Co. 
♦Westinghouse  Machine  Co. 
♦Westinghouse     Traction     Brake 

Co. 
♦Weston     Electrical     Instrument 

Co. 
♦Wharton,  Wm.  J.,  &  Co.,  Inc. 
♦Wheel  Trueing  Brake  Shoe  Co. 
♦Wilson,  Jas.  G.,  Mfg.  Co. 
♦Wilson  Trolley  Catcher  Co. 
♦Washburn     Steel    Casting    and 

Coupler  Co. 
♦Western  Tube  Co. 
♦White,  J.  G.,  &  Co. 
♦Walworth  Mfg.  Co. 
♦Yale  &  Towne  Mfg.  Co. 
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As  in  the  past,  the  American  Street  and  Interurban  Railway 
Manufacturers'  Association  provided  many  forms  of  entertainment 
during  the  convention  week,  among  which  may  be  mentioned  the 
following : 

An  informal  entertainment  was  given  on  Monday  evening  at  the 
Marlborough-Blenheim  hotel,  readings  being  given  by  Miss  Kitty 
Cheatham. 

On  Tuesday  evening  the  annual  reception  and  ball  was  given  at  the 
Marlborough-Blenheim  hotel. 

On  Wednesday  evening  the  entire  seating  capacities  of  Young's 
Pier  theater  and  the  Savoy  theater  were  placed  at  the  disposal  of  the 
convention  people.  "  The  Top  o'  the  World  "  was  presented  at  Young's 
Pier  theater,  while  Mary  Mannering  played  "  Glorious  Betsy "  at  the 
Savoy. 

On  Thursday  evening  occurred  the  third  annual  Supply  Men's 
Amateur  Vaudeville  and  Theatrical  Performance,  which  was  presented 
at  Young's  Pier  theater. 

On  Friday  evening  an  informal  entertainment  was.  given  at  the 
Marlborough-Blenheim  hotel. 
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MINUTES 

OF  THl 

1907   CONVENTION. 


WEDNESDAY  MORNING  SESSION 
October  i6,  1907 

The  twenty-sixth  annual  convention  of  the  American  Street 
and  Interurban  Railway  Association  was  called  to  order  at 
10:30  A.  M.  by  the  president,  Mr.  John  I.  Beggs  of  Milwaukee, 
Wis.,  in  Casino  Hall,  Steel  Pier,  Atlantic  City,  New  Jersey. 

Following  the  custom  of  previous  meetings,"  the  printed 
proceedings  of  the  1906  convention  were  approved,  instead  of 
the  minutes  being  read.  The  roll  call  was  also  dispensed  with, 
the  registration  at  the  door  being  accepted  instead. 

President  Beggs: — We  meet  here  in  a  unique  city;  one 
which  has  a  residential  population  of  approximately  40,000  in- 
habitants, \^ith  nearly  800  hotels  and  private  boarding  houses, 
and,  as  many  of  you  have  experienced  during  the  last  two  or 
three  days,  some  of  these  hotels  are  among  the  finest  in  the 
whole  world.  This  city  has  at  times  for  days  together  a 
transient  population  of  nearly  300,000  people,  and  that  many 
times  during  the  season.  It  was  largely  because  of  the  ample 
hotel  accommodations  and  their  superb  character,  that  we 
decided  to  hold  our  1907  annual  meeting  at  Atlantic  City. 

One  thing  that  has  impressed  me  is  this  unceasing  action 
of  Old  Ocean  rolling  in  here  on  this  beach,  very  much  like  the 
lives  of  those  of  us  who  are  actively  engaged  in  the  business 
of  operating  street  and  interurban  railways,  because  if  our 
work  is  well  performed,  our  activities  are  just  as  ceaseless  as 
are  these  waves,  rolling  in  on  this  sandy  beach. 

I  now  have  the  pleasure  of  introducing  to  you  his  Honor, 
Mayor  Stoy  of  Atlantic  City,  who  will  extend  to  you  a  weU 
come. 

fS9] 
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6o  American  Association. 

MAYOR  STOY'S  ADDRESS. 
Mr.  President,  Delegates  and  Visiting  Friends: 

Through  the  courtesy  of  your  secretary  a  few  days  ago,  I  am  here 
this  morning  for  a  brief  stay  and  to  say  a  few  words  to  this  conven- 
tion. In  the  beginning,  I  wish  to  express  myself  this  way,  that  I  am 
in  the  midst  of  one  of  the  gireatest  conventions  that  has  ever  come 
together  in  this  city.  Coming,  as  you  do,  from  all  parts  of  this  great 
country,  it  is  a  pleasure  to  stand  here  this  morning  as  an  official  of  the 
city  and  say  welcome  to  you  as  a  body,  and  while  doing  this,  Mr. 
President  and  members,  I  feel  that  it  is  my  duty  also  to  extend  to  you 
the  freedom  of  the  city. 

Yours  is  one  of  the  greatest  conventions  in  the  country.  We  realize 
the  importance  of  this  convention  and  others  similar  to  it,  and  we  pride 
ourselves  in  saying  that  we  have  the  convention  city  of  the  United 
States,  at  least  the  room  and  the  hotels,  and  we  always  have  an  open 
hand  to  shake  and  bid  you  welcome  to  our  city.  This  is  what  I  am 
here  to  do  this  morning. 

I  want  to  say  a  few  words  concerning  the  possibility  of  some  day 
having  in  our  city  a  convention  hall  equal  to  take  care  of  anything  that 
may  come  to  our  city,  perhaps  accommodating  two  delegations  like 
this.  The  Hotel  Men's  Association  and  a  number  of  enterprising 
citizens  have  taken  the  matter  up  and  propose  to  provide  a  hall  for  this 
purpose.  It  is  astonishing  to  me,  when  you  come  to  this  city  with  the 
paraphernalia  which  you  have  on  this  pier,  and  have  it  placed  in  posi- 
tion in  such  a  short  time  —  it  is  a  miracle  how  it  is  done. 

We  pride  ourselves  on  having  the  facilities  to  accommodate  these 
things,  and  to  place  them  where  you  want  them.  This  is  done  almost 
entirely  through  the  association  of  hotel  men  and  I  trust  in  the  near 
future  that  matters  which  may  come  before  you  for  discussion  in  ref- 
erence to  a  convention  hall,  for  your  own  benefit,  and  the  benefit  of 
the  manufacturers,  that  you  will  consider  well  before  you  leave  Atlantic 
City  whether  it  is  not  the  proper  place  year  after  year,  or  at  least  until 
some  one  will  offer  you  something  better  than  that  which  we  have  in 
store  for  you.  This  proposition  of  ours  is  something  that  cannot  be 
equalled  in  the  United  States. 

Mr.  President,  with  these  few  words,  not  wanting  to  detain  you  in 
your  business,  I  will  again  say  "  Welcome "  to  this  convention,  and 
I  trust  that  next  year  you  will  return  and  be  our  guests  again. 

President  Beggs: — Your  honor,  in  behalf  of  the  associa- 
tion I  desire  to  thank  you  for  your  courtesy  in  coming  before 
us  this  morning  and  for  these  cordial  words  of  welcome. 

The  next  order  of  busipess  is  the  address  by  the  president, 
and  prefacing  that,  I  would  say  that  I  have  not  had  time  at 
my  command  to  prepare  what  might  be  termed  a  formal  ad- 
dress.   It  is  somethnig  I  seldom  do.    I  have,  however,  jotted 
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down  a  few  suggestions  and  have  some  memoranda  of 
thoughts  which  have  occurred  to  me  at  various  times  during 
the  convention. 

ADDRESS  OF  THE  PRESIDENT. 

Gentlemen  of  the  Convention  and  Members  of  the  Affiliated  Associa- 
tions: 

I  sincerely  hope  that  you  may  all  find  Adantic  City  what  your 
officers  and  executive  committee  intended  and  expected  it  would  be 
to  you,  one  of  the  most  enjoyable  and  suitable  places  in  which  we  have 
ever  met.  Very  careful  and  exhaustive  investigation  was  given  to  the 
subject  of  a  proper  place  at  which  to  hold  this  year's  convention.  We 
finally  selected  Atlantic  City  because  of  its  ample  and  magnificent  hotel 
accommodations  and  the  admirable  provision  made  for  our  exhibits, 
there  being  but  few  cities  in  the  country  which  have  sufficient  space  of 
suitable  character  in  which  to  house  the  latter.  This  matter  is  becom- 
ing of  more  importance,  year  by  year,  and  suggests  the  thought  to 
many  of  those  who  are  chaiiged  with  the  responsibility  of  the  adminis- 
tration of  your  association,  as  to  the  necessity  of  locating  at  some  one 
city  where  ample  hotel  accommodations  and  suitable  space  for  exhibits 
are  available. 

Since  our  last  annual  convention  your  officers  and  executive  com- 
mittee have  obtained  commodious  and  admirably  adapted  permanent 
offices  for  the  association  in  the  new  Engineering  Societies  building  at 
No.  29  West  Thirty-ninth  street.  New  York.  This  change  subjects 
the  association  to  considerably  increased  rental  but  it  was  absolutely 
necessary  to  have  larger  and  better  adapted  offices  for  the  secretary 
and  treasurer  and  for  the  statistical  library,  in  order  to  carry  on  the 
work  of  the  association  on  the  broader  lines  contemplated  for  it  by 
the  adoption  of  our  new  constitution  and  the  perfection  of  the  affiliated 
associations. 

During  the  year  the  secretary  and  treasurer  has  more  than  main- 
tained the  record  made  during  the  preceding  year,  in  the  amount  and 
value  of  the  work  turned  out  of  his  office,  and  it  is  with  great  pleasure 
that  I  bear  testimony  to  his  untiring  energy  and  efficiency.  From  the 
statistics  gathered  in  the  secretary's  office  he  has  been  enabled,  during 
the  year,  to  render  valuable  service  to  a  number  of  companies  holding 
membership  in  our  association.  That  these  services  have  been  of 
great  value  and  highly  appreciated  is  evidenced  by  the  fact  that  one 
of  the  companies  to  whom  this  service  was  rendered  sent  to  the  secre- 
tary a  check  for  a  substantial  amount  in  recognition  of  his  work.  This 
check  the  secretary  voluntarily  and  properly  returned  to  the  company. 
This  prompts  me  to  suggest  that,  in  cases  where  the  companies  feel 
that  the  service  they  have  obtained  from  the  office  of  the  association 
is  of  such  great  value  to  them,  it  would  not  be  amiss  for  them  to  make 
a  contribution  direct  to  the  association,  to  be  used  in  enlarging  the 
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scope  of  its  work,  as  your  officers  have  been  constrained  to  keep 
expenses  down  as  much  as  possible,  notwithstanding  they  recognize 
that  additional  help  could  be  employed  with  great  advantage.  I  hope 
that  the  finances  of  the  association  will  justify  the  incoming  officers 
and  executive  committee  during  the  ensuing  year  in  authorizing  the 
additional  expenditure  necessary.    • 

At  this  time  I  desire  to  repeat  a.  suggestion  which  I  made  at  the 
meeting  of  the  executive  committee  of  your  association  yesterday  after- 
noon, and  I  give  it  now  in  order  that  it  may  be  brought  before  the 
affiliated  associations.  I  believe  that  additional  effectiveness  could  be 
given  to  the  Office  of  the  secretary  and  treasurer  at  a  minimum  of 
cost  if  the  positions  of  working  secretaries  of  the  several  affiliated 
associations  were  placed  in  the  office  of  the  secretary  and  treasurer  of 
the  American  Association,  and  the  office  of  secretary  of  these  affiliated 
associations  were  made  honorary.  This  would  enable  a  statistician  and 
additional  clerical  force  to  be  employed  in  the  permanent  office  of  the 
association,  this  work  being  done  by  one  of  the  assistants  of  Professor 
Swenson. 

A  large  part  of  the  work  of  these  associations  is  now  done  in  the 
office  of  the  secretary  of  the  American  Association,  the  greatest  amount 
of  labor  being  the  preparation  of  the  annual  reports.  This  plan  would 
permit  of  a  larger  corps  of  employes  in  the  association  office,  and  they 
need  to  be  skilled;  need  to  be  trained  in  the  gathering  of  statistics. 
It  would  also  enable  Professor  Swenson  to  leave  his  office  more  fre- 
quently without  feeling  that  the  work  of  the  association  was  suffering, 
to  go  to  places  where  statistics  are  to  be  gathered  or  where  his  ex- 
perience or  evidence  might  be  of  value.  This  suggestion  I  commend 
to  the  serious  consideration  of  the  three  affiliated  associations. 

It  is  gratifying  to  be  able  to  report  that,  notwithstanding  the 
increase  in  the  dues,  all  of  the  large  companies  have  continued  their 
membership  in  the  association,  and  that  the  total  membership  at  the 
close  of  our  fiscal  year,  September  30,  1907,  was  227,  as  compared  with 
200  at  the  beginning  of  our  fiscal  year,  October  i,  1906;  and  that, 
notwithstanding  the  expenses  of  the  association  increased  during  the 
year  to  the  extent  of  $2,991.75,  the  balance  at  the  beginning  of  the 
ensuing  fiscal  year,  October  i,  1907,  is  $6,137.95,  as  against  $6,976.90 
twelve  months  previous.  The  associate  membership  in  1906  was  113; 
in  1907  it  is  148,  a  gain  of  35. 

While  upon  that  subject,  in  order  that  you  may  better  comprehend 
the  solicitude  your  ofticers  feel  respecting  the  necessity  of  administering 
the  financial  aff'airs  of  this  association  with  care,  I  might  state  that  the 
receipts  of  the  association  for  the  last  fiscal  year  were  $24,724.^7,  and 
that  the  expenses  —  kept  down  as  they  were  —  amounted  to  $25,563.72. 
This  association  should  have  dues  coming  in  to  an  amount  of  from 
$30,000  to  $35,000  per  annum,  in  order  to  enable  it  to  perform  the 
work  in  the  manner  it  should  be  done  to  the  greatest  advantage  of  the 
association,  which  means  the  advantage  of  its  members.  It  is  in  line 
with  making  this  amount  of  money  go  as  far  as  possible  that  I  suggest 
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this  consolidation  of  the  salaried  officers  of  the  various  affiliated  asso- 
ciations It  is  in  line  with  the  consolidation  of  companies  throughout 
the  country,  which  has  been  going  on  iur  several  years,  to  reduce 
expenses. 

The  presidents  of  those  three  affiliated  assocfations  are  members  of 
our  executive  committee,  and  they  have  been  better  consolidated  under 
our  new  constitution  than  have  the  secretaries.  As  has  been  well  said 
by  one  of  your  presidents,  the  present  arrangement  of  having  salaried 
secretaries  for  the  affiliated  associations  was  made  because  two  years 
ago  there  was  some  doubt  as  to  just  how  the  new  laws  under  which 
we  were  proposing  to  be  governed  would  work  out  We  have  two 
years*  experience  back  of  us  now,  and  I  think  some  of  the  apprehension, 
at  least,  on  the  part  of  those  who  were  so  deeply  interested  in  the 
welfare  of  these  affiliated  associations,  has  possibly  been  set  at  rest. 

It  gives  me  pleasure  to  inform  you  that  at  a  meeting  of  the  execu- 
tive committee  held  in  New  York  on  May  20th  of  this  year,  there 
were  present  five  of  the  past  presidents  of  the  association.  That  fact 
has  prompted  me  to  suggest  that  there  should  be  some  official  recogni- 
tion given  to  the  gentlemen  who  had  filled  these  positions  and  per- 
formed the  work  of  president,  for  no  one  has  any  idea  of  the  amount 
of  work  there  is  to  be  done  until  he  has  passed  through  it  I  have 
therefore  suggested  to  the  executive  committee  that  the  past  presidents 
should  be  constituted  honorary  members  of  the  executive  committee, 
but  without  a  vote  therein,  in  order  that  the  association  may  continue 
to  avail  itself  of  their  experience  as  representative  men  in  this  business, 
and  that  they  in  turn  may  feel  not  only  that  they  are  permitted  to 
attend  the  meetings  of  the  executive  committee  of  the  association,  but 
also  that  they  have  some  duty  to  perform  therein. 

Passing  from  the  business  affairs  of  the  association  to  those  of  the 
companies  holding  membership  therein,  it  is  to  be  earnestly  regretted 
that  we  cannot  report  more  favorable  conditions  existing  between  many 
of  the  companies  and  the  communities  in  which  they  operate,  owing 
in  a  large  measure  to  the  continued  unreasonable,  vindictive  and 
demagogic  attitude  of  many  of  the  public  officials  and  politicians  in 
the  various  localities  where  our  companies  operate. 

No  consideration  appears  to  be  given  the  fact  that,  while  many 
elements  entering  into  the  operation  and  maintenance  of  electric  rail- 
ways have  greatly  increased  in  cost,  we  cannot  increase  the  chairges 
for  the  service  rendered.  In  many  cases  unjustifiable  and  unreasonable 
demands  are  made  for  reductions  in  charges  for  the  service  rendered, 
notwithstanding  the  amount  possible  to  be  earned  upon  the  capital 
invested  does  not  exceed,  and  in  many  instances  does  not  equal,  the 
amount  that  could  be  realized  on  investments  in  mortgages  or  other 
classes  of  property  not  subject  to  the  risks  incident  to  investment  in 
public  utilities. 

This  has  become  so  marked  I  venture  the  prediction  that  until  a 
very  radical  change  is  worked  in  the  minds  of  the  general  public  it 
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will  be  almost  impossible  to  obtain  additional  capital  to  make  the 
extensions  and  additions  necessary  to  give  to  the  cities  and  towns  the 
transportation  facilities  their  increasing  growth  and  the  demand  for 
better  equipment  and  service  constantly  render  necessary.  And  this 
condition  is,  in  my  opinion,  likely  to  continue  until  the  several  states 
provide  for  the  creation  and  appointment  of  commissions  with  power 
to  intelligently  and  impartially  investigate  and  regulate  the  conditions 
of  operation  and  the  charges  to  be  made  by  public  service  corporations, 
and  remove  them  from  the  exploitation  of  local  politicians,  whose 
principal  business  is  generally  to  play  to  the  galleries,  by  attacking 
every  thing  done  by  a  public  utility  corporation,  whether  right  or 
wrong,  and  setting  themselves  up  as  being  better  qualified  to  administer 
and  operate  these  corporations  with  their  complex  and  laborious  re- 
quirements, than  those  who  have  spent  their  lives  in  acquiring  the 
technical  and  business  skill  and  experience  necessary  to  successfully 
administer  this  class  of  properties. 

I  venture  the  statement  that  there  is  no  calling  or  profession  in 
the  world  so  difficult  to  fill  successfully  and  with  credit  as  that  of 
administering  the  means  of  transportation  in  our  large  cities,  be  they 
surface,  overhead  or  underground  railways,  where  several  hundreds  of 
thousands,  and  in  some  cases  millions,  of  people  must  be  handled  daily, 
and  the  bulk  of  them  within  quite  a  limited  time,  during  the  hours  of 
congestion  in  the  morning  and  evening.  And  instead  of  receiving  the 
hearty  and  intelligent  cooperation  of  public  officials  to  enable  this 
service  to  be  well  performed,  the  corporations  are  frequently  handi- 
capped by  unreasonable  and  impracticable  regulations  and  the  failure 
to  enact  legislation  and  ordinances  which  would  properly  regulate 
traffic  on  the  streets  of  the  towns  and  cities  and  enable  the  public  to 
be  transported  more  safely  and  speedily.  It  is  impossible  in  many  cities 
to  obtain  any  effective  remedy  against  obstinate  teamsters  who  may 
obstruct  the  streets  and  unnecessarily  delay  thousands  of  passengers 
on  street  cars,  simply  because  the  teamster  may  belong  to  some  organi- 
zation of  which  the  local  politicians  are  in  dread. 

The  magnitude  of  the  business  of  the  street,  suburban  and  inter- 
urban  electric  railways  of  the  country  may  be  judged  by  the  fact  that 
at  the  close  of  the  year  1906  the  total  capital  liabilities  of  these  com- 
panies in  the  United  States  amounted  to  $3,765,3 I7i875,  bicing  an  increase 
of  practically  $400,ooo,ocx)  during  the  year  1906.  The  total  mileage  of 
these  roads  at  the  close  of  1906  was  about  3^,932,  an  increase  of  3,782 
miles  during  the  year. 

Since  our  last  convention  the  development  of  single  phase  alter- 
nating equipment  has  made  gratifying  progress,  greatly  facilitating 
and  rendering  less  expensive  the  construction  of  high  speed  electric 
interurban  lines  over  outlying,  sparsely  settled  territory,  thereby  ren- 
dering unnecessary  the  large  investment  required  for  substation  and 
feeder  construction  for  direct  current  transmission.  There  has  like- 
wise been  gratifying  progress  made  in  the  development  of  more  efficient 
types  of  motors  for  direct  current  operation. 
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A  matter  of  great  importance  and  one  which  I  do  not  think  has 
been  given  that  degree  of  attention  which  it  merits  by  a  large  number 
of  the  companies  of  this  association,  is  that  relating  to  depreciation 
and  amortization,  and  I  feel  that  it  is  high  time  that  the  companies 
recognize  the  vital  importance  of  this  question  and  take  means  to  set 
aside  funds  to  provide  for  the  continual  wear  that  is  going  on  and 
for  which  no  provision  is  being  made,  as  it  is  neither  proper  nor 
practicable  to  make  good  this  wear  by  new  issues  of  capital.  Further- 
more, companies  having  limited  franchises  should,  in  my  judgment, 
make  provisions  for  the  repayment  to  the  investors  in  the  stocks  and 
securities  of  these  companies  at  the  expiration  of  the  franchises,  and 
I  have  no  doubt  these  matters  will  be  brought  home  to  many  more  of 
you  within  the  next  few  years  as  they  are  to  some  of  us  at  the  present 
time. 

I  commenced  nearly  eleven  years  ago  setting  aside  monthly  a  Axed 
amount  of  the  gross  receipts  of  one  of  our  large  companies  —  after 
charging  to  operation  and  maintenance  the  current  repairs  and  renew- 
als —  out  of  which  has  been  paid  extraordinary  replacements  and 
renewals.  Notwithstanding  we  entered  into  a  contract  with  the  city 
nearly  eight  years  ago  whereby  many  concessions  were  made  by  the 
corporation  to  the  city,  in  consideration  of  a  few  years  extension  of  the 
franchise,  among  which  were  the  sale  of  25  tickets  for  $1.00  or  6  for  25 
cents,  the  granting  of  transfers,  the  free  transportation  of  policemen 
and  firemen  and  other  concessions,  the  city  council  some  months  ago 
instructed  the  city  attorney  to  institute  proceedmgs  to  bring  about  a 
further  reduction  of  our  fare  to  3  cents.  In  pursuance  of  this  in- 
struction the  city  attorney  employed  a  firm  of  well  known  accountants 
to  make  an  exhaustive  examination  of  our  books  for  a  period  of  ten 
years  from  January  i,  1897  to  December  31,  1906.  On  this  work  a 
large  force  of  expert  accountants  were  kept  for  several  months  and 
have  presented  to  the  city  authorities  possibly  the  most  exhaustive 
report  that  has  ever  been  made  upon  a  street  railway  company 
in  this  country.  Among  other  things  they  say :  "  We  found  the  books 
and  records  of  the  company  to  have  been  kept  with  unusual  skill  and 
accuracy  and  we  were  accorded  at  the  hands  of  the  company  every 
courtesy  which  would  facilitate  our  work  and  we  are  pleased  to  give 
here  an  expression  of  our  appreciation  of  the  consideration  shown  us. 
The  attitude  of  the  management  in  this  respect  is  creditable,  in  view 
of  the  fact  that  our  visitation  was  not  at  the  instance  of  the  company 
nor  was  our  work  presumed  to  be  for  its  benefit." 

They  further  stated  that :  "  It  is  proper  at  this  point  in  our  report 
to  observe  that  from  the  standpoint  of  the  stockholder  the  books 
disclose  results  which  mark  the  management  of  this  company  as  being 
of  uncommon  capacity.  From  the  same  standpoint  there  is  little  to  be 
desired  since,  in  addition  to  the  payment  of  good  dividends,  the  prop- 
erty has  been  so  well  kept  up  that  it  probably  is  in  better  condition 
at  the  end  ot  each  year  than  ever  before,  while  ample  reserves  have 
been  accumulated  with  which  to  meet  every  contingency  which  may 
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reasonably  be  expected  to  arise  in  the  conduct  of  the  business.  The 
standpoint  from  which  we  view  the  matter,  however,  is  essentially 
different  from  that  of  the  stockholder,  since  the  interest  of  the  public, 
represented  in  this  inquiry  by  the  city  government,  is  not  necessarily 
conserved  by  large  returns  to  the  stockholders  but  is  centered  in  the 
question  of  how  cheaply  may  good  service  be  given." 

These  expert  accountants,  acting  for  the  city,  and  looking  at  the 
matter  purely  from  an  accounting  point  of  view,  and  having  no  experi- 
ence as  to  the  operation  of  electric  railways,  take  the  position  that  we 
are  not  justified   in  creating   the   reserve   funds  which   I  know  arc 
absolutely  necessary  to  properly  maintain  and  keep  up  the  property 
and  to  provide  for  the  demands  which  are  inseparable  from  the  proper 
administration  of  this  character  of  properties.    Applying  careful  and 
close  management,  which  the  accountants  denominate  as  of  "uncom- 
mon capacity,"  and  because  of  a  familiarity  with  the  fire  insurance 
business,  1  felt  that  it  was  good  policy  to  charge  a  small  percentage 
—  one  per  cent —  of  our  gross  receipts  monthly  to  operation  and  carry 
it  to  a  "  Fire  Insurance  Reserve  "  fund,  out  of  which  all  fire  insurance 
premiums  and  losses  not  covered  by  insurance,  have  been  paid,  the 
balance  being  invested  in  interest  bearing  securities,  with  the  result 
that  at  the  present  time  we  have  in  this  fund  $450,000  of  first  class 
5  per  cent,  bonds  —  interest  on  which  is  likewise  credited  to  the  fund. 
It  is  unnecessary  to  state  to  you  gentlemen  who  are  experienced  in 
placing  fire  insurance  on  these  properties,  how  much  influence  the  fact 
that  we  have  this  invested  fund  has  upon  the  rate  we  are  accorded  by 
the  old  line  fire  insurance  companies.    This  charge  against  operation 
the  expert  accountants  think  was  unnecessary,  and  propose  to  credit  it 
back  to  net  earnings.    They  likewise  attack  and  propose  to  carry  back 
to  net  earnings  an  amount  of  $350,000  we  have  invested  in  first  class 
5  per  cent,  bonds  to  the  credit  of  "  Injuries  and  Damages  Reserve 
Fund,"  this  fund  having  been  accumulated  out  of  a  maximum  charge 
of  4  per  cent,  of  our  gross  receipts.    For  several  years  of  my  opera- 
tion   of    the    property    the    amount    charged    against    operation    and 
carried    to    the    credit    of    "  Injuries    and    Damages    Reserve^"    was 
only   3   per   cent.    This    amount    it    is    likewise   argued   by    the  ac- 
countants should  be  credited  to  net  earnings,  all  for  the  purpose  of 
showing  that  the  company  might  have  been  operated  for  so  much  less 
money  as  to  have  permitted  a  fair  dividend  to  have  been  paid  upon 
the  capital  of  the  company  and  yet  a  lower  rate  of  fare  granted. 

The  absurdity  of  this  will  be  evident  to  any  manager  of  a  large 
company  who  knows  how  long  it  would  require  to  settle  up  and  the 
amount  of  money  necessary  to  pay  for  the  injuries  and  damages  that 
are  hanging  over  these  large  companies  and  which  could  not,  under 
any  circumstances,  be  settled  in  any  reasonable  manner  in  a  less  period 
than  from  five  to  seven  years.  I  have  claimed  that  our  companies 
should  be  so  administered  that  if  they  were  to  go  into  liquidation  at 
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any  time,  they  would  have  a  fund  created  from  month  to  month,  as 
accidents  occur,'  which  would  pay  approximately  all  amounts  that  might 
be  required  to  discharge  all  claims  pending  against  them  for  injuries 
or  damages,  either  to  person  or  property.  I  feel  very  sure  that  when 
these  matters  are  properly  presented  to  a  court  of  equity,  the  position 
of  the  company  will  be  maintained,  and  if  the  expert  accountants  should 
be  present,  they  will  acquire  some  knowledge  and  experience  that 
cannot  be  obtained  in  an  accounting  office  by  simply  computing  columns 
of  figures.  This  I  say  with  all  due  respect  to  the  profession  of  public 
accountants. 

I  commend  to  your  consideration  the  advisability  of  revising,  to 
some  extent,  the  schedule  of  dues  as  provided  for  in  the  constitution 
adopted  two  years  ago.  Some  of  the  larger  companies  feel  that  the 
amount  they  are  called  upon  to  pay  is  out  of  proportion  to  the  value 
they  receive  as  compared  to  the  advantages  of  the  association  to  the 
smaller  companies.  This  is  a  matter  worthy  of  your  most  careful 
consideration  as  it  now  requires  approximately  $25,000  per  annum  to 
meet  all  the  requirements  of  the  association  and  a  larger  amount 
could  be  expended  with  advantage  to  the  member  companies. 

To  the  officers  and  executive  committee,  and  likewise  to  the  standing 
committees  and  to  the  past  presidents  of  the  association,  I  hereby  tender 
my  hearty  acknowledgment  and  thanks  for  their  zeal  and  attention  to 
the  business  and  interests  of  the  association  during  the  past  year,  and  I 
bespeak  for  the  incoming  officers  and  committees  equally  enthusiastic, 
loyal  and  self-sacrificing  service,  for  there  never  was  a  time  when  it 
was  more  necessary  to  stand  shoulder  to  shoulder  in  protecting  and 
advancing  the  interests  and  welfare  of  this  great  industry  than  at  the 
present  time. 

President  Beggs: — You  will  find  upon  the  seats  printed 
copies  of  the  annual  report  of  the  executive  committee  cover- 
ing the  meetings  held  during  the  past  year,  except  the  one  of 
yesterday,  the  minutes  of  which  will  be  read  presently.  You 
will  likewise  find  distributed  the  annual  report  of  the  sec- 
retary and  treasurer,  which  will  give  you  in  detail  the  figures 
which  I  have  used  in  these  remarks.  These  reports  have  been 
printed  in  order  that  you  may  have  the  full  information  before 
you  and  be  enabled  to  discuss  these  matters  as  they  come 
before  the  association. 

The  next  order  of  business  is  the  annual  report  of  the 
executive  committee.  The  minutes  of  the  meeting  of  yester- 
day I  will  now  read,  as  the  secretary  has  been  having  trouble 
with  his  eyes  recently  and  is  not  able  to  read. 
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ANNUAL  REPORT  OF  THE  EXECUTIVE  COMMITTEE 

Meeting  of  the  Executive  Committee,  Held  at  the  Fair  Grounds, 
Columbus,  Ohio,  Friday,  October  19,  1906. 

The  meeting  was  called  to  order  at  3  p.  M.,  President  Beggs  in 
the  Chair. 

Those  present  were:  John  I.  Beggs,  president;  James  F.  Shaw, 
second  vice  president ;  C.  L.  S.  Tingley  and  H.  H.  Adams  (represent- 
ing the  Accountants'  Association  and  the  Engineering  Association, 
respectively)  and  B.  V.  Swenson,  secretary  and  treasurer. 

On  motion  of  Mr.  Adams,  Bernard  V.  Swenson  was  reappointed 
to  the  office  of  secretary  and  treasurer  of  the  association. 

On  motion  of  Mr.  Adams,  the  matter  of  obtaining  additional 
quarters,  or  changing  the  present  location  of  the  permanent  office  of 
the  secretary  and  treasurer,  was  placed  in  the  hands  of  the  president, 
the  second  vice  president  and  the  secretary-treasurer,  with  power 
to  act. 

On  motion  of  Mr.  Shaw,  the  secretary  was  authorized  to  appoint 
and  fix  the  compensation  of  the  office  assistants,  after  consultation 
with  and  the  approval  of  the  president  of  the  association. 

On  motion  of  Mr.  Shaw,  the  secretary  was  authorized  to  make  the 
necessary  change  in  Article  VI,  Section  c,  of  the  By-Laws,  to  make 
the  same  read  "American  Street  and  Interurban  Railway  Manufac- 
turers' Association." 

On  motion  of  Mr.  Tingley,  the  technical  press  was  given  per- 
mission to  publish  the  papers  read  at  the  Columbus  convention  on 
"  Handling  Public  Complaints,"  by  Mr.  John  A.  Beeler,  general  man- 
ager of  the  Denver  City  Tramway  Company,  Denver,  and  "  Leaks 
Between  Passenger  and  Treasurer,"  by  Mr.  A.  H.  Stanley,  general 
superintendent  of  the  Public  Service  Corporation  of  New  Jersey, 
Newark,  N.  J. 

On  motion  of  Mr.  Shaw,  the  secretary  was  instructed  to  publish 
in  pamphlet  form  the  address  made  by  the  Hon.  H.  J.  Booth  at  the 
annual  banquet  and  to  send  this  pamphlet  to  all  the  members  and 
associate  members. 

On  motion  of  Mr.  Shaw,  it  was  decided  that  the  banquet  speeches 
be  not  included  in  the  Annual  Report,  but  filed  in  the  office  of  the 
association. 

On  motion  of  Mr.  Tin'TJey.  it  was  decided  to  include  the  reportJ 
of  the  Committees  on  Municipal  Ownership  (Mr.  C.  D.  Wyman, 
chairman),  and  Public  Relations  (Mr.  John  B.  Parsons,  chairman), 
in  the  printed  proceedings  of  the  convention,  subject  to  the  super- 
vision of  the  president ;  these  reports  not  to  be  published  in  any  form 
bifore  they  a{)p«.ar  in  t^ie  annual  proceedings. 

On  motion,  duly  seconded,  the  meeting  adjourned. 
Respectfully  submitted, 

(Signed)      B.  V.  Swenson, 

Sgcrgtary. 
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Minutes  of  the  Meeting  of  the  Executive  Committee  Held  at  the 
Association  Headquarters,  60  Wall  Street,  Monday,  January 
28,  1907. 

The  meeting  was  called  to  order  at  10:05  a.  m..  President  John  I. 
Beggs,  of  Milwaukee,  in  the  Chair. 

Those  present  were:  The  President,  John  I.  Beggs;  Second  Vice 
President,  James  F.  Shaw;  Third  Vice  President,  Arthur  W.  Brady, 
and  Messrs.  C.  L.  S.  Tingley,  representing  the  Accountants'  Associa- 
tion; H.  H.  Adams,  representing  the  Engineering  Association;  S.  L. 
Rhoades,  representing  the  Claim  Agents'  Association,  and  B.  V.  Swen- 
son,  Secretary  and  Treasurer. 

There  were  also  present,  representing  the  American  Street  and 
Interurban  Railway  Manufacturers'  Association:  James  H.  McGraw, 
H.  C.  Evans,  H.  F.  Martin  and  E.  M.  Williams. 

Mr.  H.  H.  Vreeland,  president  of  the  New  York  City  Railway 
Company,  was  also  present  during  the  latter  part  of  the  session. 

.Messrs.  H.  W.  Blake,  representing  the  Street -Railway  Journal,  and 
Hugh  M.  Wilson,  representing  the  Electric  Railway  Review,  were 
also  present. 

The  secretary  stated  that  the  first  vice  president,  Calvin  G.  Good- 
rich, of  Minneapolis,  was  in  the  South  and  unable  to  be  present.  He 
also  stated  that  Hon.  W.  Caryl  Ely  had  expected  to  be  present,  but 
had  been  called  to  Buffalo. 

The  minutes  of  the  meeting  of  the  executive  committee,  held  at 
Columbus  just  after  the  Columbus  convention,  were  read  and  ap- 
proved. 

The  secretary  then  read  a  general  statement  concerning  the 
affairs  of  the  association.  Among  the  matters  considered  in  this 
connection  were  the  questions  of  membership,  annual  dues  for 
1907,  estimated  total  revenue  for  1907,  status  of  the  Annual  Re- 
ports of  the  1907  convention,  and  the  new  offices  of  the  associa- 
tion in  the  Engineering  Societies  building,  29  West  Thirty-ninth  street. 
A  copy  of  this  communication  is  on  file  in  the  secretary's  office. 

The  principal  matters  considered  by  the  committee  were  the 
location  and  plans  for  the  1907  convention,  the  appointment  of 
special  and  standing  committees,  the  removal  of  the  office  of  the 
association  from  60  Wall  street  to  the  Engineering  Societies 
building,  the  annual  dues  for  .1907,  the  estimated  total  revenue  for 
1907,  membership,  printing  of  the  discussion  on  Depreciation  in 
the  Accountants'  Association  Report,  and  the  printing  of  the 
Reports  of  the  Committees  on  Municipal  Ownership  and  Public 
Relations  and  the  Reports  of  the  American  Association. 

On  motion,  the  action  of  the  special  committee,  appointed  to 
secure  quarters  in  the  Engineering  Societies  building,  was  ap- 
proved. A  very  considerable  discussion  then  occurred  concerning 
the  1907  convention.  The  secretary  read  invitations  from  various 
places   among  which   were    Boston,    Chicago,   Atlantic    City   and 
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Jamestown.  The  general  concensus  of  opinion  was  that  the  con- 
vention should  be  held  in  the  East  and  preferably  on  the  Atlantic 
seaboard.  Representatives  from  the  Jamestown  Exposition  and 
the  city  of  Norfolk  were  present  to  urge  the  desirability  of  hold- 
ing the  convention  either  at  the  Exposition  or  in  the  city.  Rep- 
resentatives of  Atlantic  City  were  also  present  and  urged  the 
desirability  of  that  place  for  the  convention.  A  committee  was 
appointed  with  instructions  to  carefully  consider  these,  various 
places,  in  conjunction  with  a  similar  committee  from  the  Manu- 
facturers' Association,  and  to  take  final  action  in  the  matter. 
This  committee  is  composed  of  Vice  President  Shaw  as  Chair- 
man, Mr.  Tingley,  President  of  the  Accountants'  Association  and 
Secretary  Swenson,  with  President  Beggs  as  a  member  cx-ofiicio. 

An  adjournment  was  then  taken  until  2  p.  m.  The  afternoon 
session  was  called  to  order  at  2:15  o'clock. 

The  discussion  of  convention  matters  was  continued  at  the 
afternoon  session  and  the  committee  next  proceeded  to  the  con- 
sideration of  the  financial  status  of  the  association.  After  a 
considerable  discussion,  it  was  decided,  by  vote  of  the  committee 
that  an  appropriation  of  $1,500  be  made  the  Accountants'  and 
Engineering  Associations  and  an  appropriation  of  $900  to  the 
Claim  Agents'  Association  for  expenses  during  the  current  year. 

A  discussion  followed  on  matters  connected  with  membership 
in  the  association  and  the  work  of  the  membership  committee  in 
obtaining  new  members.  Mr.  H.  H.  Vreeland,  chairman  of  the 
membership  committee,  was  present  and  took  part  in  this  discussion. 

The  secretary  announced  that  the  following  street  railway  com- 
panies had  applied  for  membership  in  the  association  since  the 
meeting  of  the*  executive  committee,  held  October  19,  1906: 

Galesburg  &  Kewanee  Electric  Railway  Company. 

Scioto  Valley  Traction   Company. 

South-Wcstern  Traction  Company. 

Jackson   Consolidated  Traction  Company. 

Owosso  &  Corunna  Electric  Company. 

Roanoke   Railway  and   Electric   Company. 

The  Aurora,  Elgin  &  Chicago  Railroad  Company. 

The  secretary  then  presented  the  following  list  of  associate 
members  who  had  applied  for  admission  since  the  meeting  of  the 
executive  committee  on  October  19,  1906: 

Charles  A.  Alden Steelton,  Pa. 

Paul  Cook Troy,  N.  Y. 

H.  L.  Libby Boston,  Mass. 

E.  J.  Wilcoxen Rochester,  N.  Y. 

J.  M.  Yount Pittsburg,  Pa. 

Charles  E.  Warner Rockingham,  N.  C. 

W.  Worth  Bean Benton  Harbor,  Mich. 

On  motion  the  above  named  companies  and  associate  members 
were  admitted  to  membership. 
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The  president  was  authorized  to  appoint  a  special  committee 
\o  confer  with  a  similar  committee  from  the  National  Fire  Pro- 
tection Association  to  the  end  that  a  set  of  rules  and  regulations 
be  formulated  governing  modern  carhouse  construction. 

On  motion  it  was  decided  that  the  discussion  on  Depreciation 
at  the  1906  Accountants'  Association  convention  be  published  in 
the  proceedings  of  that  association. 

On  motion  it  was  decided  that  the  Reports  of  the  Committees 
on  Public  Relations  and  Municipal  Ownership,  submitted  at  the 
1906  convention  of  the  American  Association,  be  published  in  the 
Proceedings  of  the  American  Association. 

On  motion   the  meeting  adjourned. 

Respectfully  submitted, 

(Signed)      B.  V.  Swenson, 

Secretary, 


Meeting  of  the  Executive  Committee  Held  at  Association  Head- 
quarters, United  Engineering  Building,  29  West  Thirty-ninth 
Street,  New  York  City,  Monday,  May  20,  1907. 

The  meeting  was  called  to  order  at  2  p.  M.,  President  Beggs  in  the 
Chair. 

There  were  present  John  I.  Beggs,  President;  James  F.  Shaw, 
second  vice  president;  Arthur  W.  Brady,  third  vice  president; 
C.  L.  S.  Tingley,  of  the  Accountants'  Association,  H.  H.  Adams,  of 
the  Engineering  Association,  and  B.  V.  Swenson,  secretary  and 
treasurer. 

The  following  named  past  presidents  of  the  association  were  also 
present :  Messrs.  Joel  Hurt,  H.  M.  Littell,  Albion  E.  Lang,  Charles  S. 
Sergeant  and  J.  C.  Hutchins.  Two  other  p^st  presidents  of  the  associa- 
tion, Mr.  H.  H.  Vreeland  and  Hon.  W.  Caryl  Ely,  fully  expected  to 
be  present  at  this  meeting,  but  were  prevented  by  important  business 
at  the  last  moment.  Mr.  W.  B.  Brockway,  past  president  of  the 
Accountants'  Association,  was  also  present  just  before  adjournment 
of  the  meeting. 

The  minutes  of  the  meeting  of  January  28,  1907,  were  read  and 
approved. 

The  secretary  ann9unced  that  the  following  named  companies  had 
applied  for  active  membership  since  the  meeting  of  the  executive  com^ 
mittee  held  on  January  28th: 

Mason  City  &  Clear  Lake  Railway  Company. 
Athens  Electric  Railway  Company. 
Iowa  &  Illinois  Railway  Company. 

On  motion,  duly  seconded,  these  companies  were  admitted  to 
active  membership. 
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The  secretary  announced  that  the  following  named  individuals  had 
applied  for  assijciate  membership  since  the  meeting  of  the  executive 
committee  held  on  January  28th : 

Sidney  W.  Ashe Brooklyn,  N.  Y. 

George  C.  Shaad Boston,  Mass. 

P.  N.  Jones Pittsburg,  Pa. 

I.  De  Young  Shipper Philadelphia,  Pa. 

E.   Sakuma    Tokio,  Japan. 

C  S.  S.  Miller New  York,  N.  Y. 

Westinghouse,  Church,  Kerr  &  Co New  York,  N.  Y. 

Walter  C.  Kerr New  York,  N.  Y. 

Sidney  E.  Junkins New  York,  N.  Y. 

Henry  R.   Kent New  York,  N.  Y. 

Carl   M.   Vail New  York,  N.  Y. 

On  motion,  duly  seconded,  these  individuals  were  admitted  to 
associate  membership. 

The  secretary  presented  a  report  in  which  was  considered  a  number 
of  matters  relating  to  the  association  work,  such  as  active  and  asso- 
ciate membership,  annual  dues,  finances,  status  of  1906  proceedings, 
binding  of  reports  of  the  American  Street  Railway  Association,  1907 
convention,  new  offices,  office  force,  committee  work,  etc 

As  chairman  of  the  special  committee  on  selection  of  association 
headquarters,  President  Beggs  made  an  informal  report  concerning  the 
new  offices  in  the  United  Engineering  building,  29  West  Thirty-ninth 
street,  New  York  City.  He  stated  that  it  was  essential  to  the  work 
of  the  association  that  more  room  be  provided  than  was  contained  in 
the  office  at  60  Wall  street  and  that  the  present  headquarters  not  only 
contained  more  floor  space  than  could  be  had  for  the  same  rental  in 
the  down-town  district,  but  that  these  offices  were  very  much  more 
desirable  from  the  standpoint  of  the  work  of  the  association. 

On  motion,  duly  seconded,  the  action  of  the  special  committee  ap- 
pointed for  the  purpose  of  selecting  offices  in  the  United  Engineering 
building  was  duly  approved. 

President  Begjjs,  as  chairman  of  the  committee  to  decide  upon  the 
date  and  place  for  holding  the  1907  convention,  reported  that  the 
committee,  consisting  of  John  I.  Beggs,  chairman,  James  F.  Shaw, 
C.  L.  S.  Tingley  and  the  secretary,  had  visited  Norfolk  and  Atlantic 
City  in  March,  in  conjunction  with  a  similar  committee  from  the 
American  Street  &  Interurban  Railway  Manufacturers'  Association 
and  that  it  was  the  consensus  of  opinion  that  the  1907  conveation 
should  be  held  in  Atlantic  City  on  October  14th  to  i8th  inclusive.  He 
further  stated  that  invitations  had  been  received 'from  Boston,  Chicago, 
Washington  and  other  places,  but  that  for  one  reason  or  another,  it 
was  quite  impracticable  to  hold  the  convention  in  any  of  these  dties 
this  year. 
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On  (notion  of  Mr.  Brady,  the  action  of  the  committee  in  selecting 
Atlantic  City  as  the  place  and  October  14th  to  i8th  as  the  time  for 
holding  the  1907  convention  was  duly  approved. 

President  Beggs  expressed  his  gratification  and  that  of  the  other 
members  of  the  executive  committee  in  having  so  many  of  the  past 
presidents  in  attendance  at  the  meeting.  In  the  course  of  his  remarks 
on  this  subject,  he  stated  that  it  was  highly  desirable  from  all  stand- 
points that  the  past  officers  should  actively  participate  in  the  work  of 
the  association  whenever  possible.  The  president  further  stated  that 
in  his  opinion  the  past  presidents  should,  each  in  order,  be  presented 
with  a  handsome  badge,  upon  which  there  would  be  room  for  a  bar 
containing  the  words  **  Past  Presidents." 

Mr.  Richard  McCulloch,  chairman  of  the  committee  on  subjects, 
presented  a  report  from  that  committee,  the  essential  features  of 
which  were  as  follows: 

That  the  morning  of  Monday,  October  14th,  be  reserved  for 
registration  and  the  issuing  of  badges. 

That  the  Engineering  and  Claim  Agents'  Associations  hold 
sessions  Monday  afternoon,  Tuesday  morning,  Tuesday  afternoon 
and  Wednesday  morning. 

That  the  Accountants*  Association  hold  sessions  Tuesday 
morning,  Tuesday  afternoon,  Wednesday  morning  and  Thursday 
morning. 

That  the  American  Association  hold  its  opening  meeting  on 
Wednesday  afternoon,  and  that  the  various  affiliated  associations 
join  in  this  meeting. 

The  committee  also  recommended  that  there  be  five  sessions 
of  the  American  Association  convention,  the  other  four  being  on 
Thursday  morning,  Thursday  afternoon,  Friday  morning  and  Fri- 
day afternoon. 

Mr.  McCulloch,  chairman  of  the  American  Association  com- 
mittee on  subjects,  also  presented  a  report  outlining  the  papers 
and  committee  reports  to  be  presented  at  the  various  sessions  of 
the  American  Association  convention.* 

Considerable  discussion  ensued  as  to  the  desirability  of  having 
but  one  American  Association  session  each  day  and  it  was  finally 
decided  that  the  American  Association  should  hold  three  sessions 
as  follows: 

Wednesday,  October  i6th,  9:30  a.  m.  to  i  p.  m. 

Thursday,  October  17th,  9:30  a.  m.  to  i  p.  m. 

Friday,  October  i8th,  9:30  a.  m.  to  i  p.  m. 

It  was  then  decided  that  the  Engineering  and  Claim  AgentS' 
Associations  should  each  hold  four  sessions,  as  follows: 

Monday  afternoon,  Tuesday  morning,  Tuesday  afternoon  and 
Wednesday  afternoon.  It  was  also  decided  that  the  Accountants' 
Association  would  hold  four  sessions  as  follows: 
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Tuesday  morning,  Tuesday  afternoon,  Wednesday  afternoon 
and  Thursday  morning. 

There  then  occurred  a  considerable  discussion  concerning  the 
desirability  of  closing  the  exhibits  of  the  Manufacturers'  Associa- 
tion during  the  sessions  of  the  American  Association  convention, 
and  of  having  a  roll  call'  at  the  convention  meetings  of  all 
associations. 

The  president  stated  that  the  Manufacturers*  Association  had 
agreed  to  close  the  exhibits  during  the  hours  of  meeting  of  the 
American  Association. 

It  was  finally  decided  to  have  a  roll  call  at  each  of  these  ses- 
sions and  that  a  copy  of  the  roll  be  sent  to  the  various  companies. 
This  action  was  taken  on  motion  of  Mr.  Brady,  duly  seconded 
and  carried. 

Mr.  McCulloch,  chairman  of  the  committee  on  subjects,  then 
presented  a  revised  report  of  the  committee,  showing  the  re- 
arrangement of  the  program  of  the  American  Association  which 
was  practically  as  that  finally  carried  out  at  the  convention. 

On  motion,  the  various  papers  and  committee  reports  sug- 
gested for  the  American  Association  convention  were  approved. 

The  question  of  having  an  annual  banquet  was  discussed  at 
some  considerable  length  and  it  was  finally  decided  to  refer  this 
matter  for  action,   to   the   executive   committee,  at  a  later  date. 

A  full  stenographic  record  of  the  minutes  of  this  meeting  is 
on  file  in  the  secr'etary's  office. 

On  motion,  the  meeting  adjourned. 

Respectfully  submitted, 

(Signed)      B.  V.  Swbnson, 

Secretary, 


Minutes  of  the  Meeting  of  the  Executive  Committee,  Held 
AT  the  Marlborough -Blenheim  Hotel,  •  Atlantic  City,  N.  J., 
Tuesday,  October  15,  1907. 

The  meeting  was  called  to  order  at  4:30  o'clock,  President  Beggs 
in  the  Chair. 

There  were  present:  John  I.  Beggs,  president;  C.  G.  Goodrich, 
first  vice  president;  Arthur  W.  Brady,  third  vice  president;  C.  L.  S. 
Tingley,  president  of  the  Accountants'  Association;  H.  H.  Adams, 
president  of  the  Engineering  Association;  Henry  C.  Bradley,  acting 
ffresident  of  the  Claim  Agents'  Association,  and  B.  V.  Swenson,  secre- 
tary and  treasurer. 

Mr.  W.  Caryl  Ely,  past  president  of  the  association,  was  also  pres- 
ent during  the  latter  part  of  the  meeting. 

The  minutes  of  the  meeting  of  the  committee  held  on  May  20, 
1907,  at  the  association  headquarters,  New  York  City,  were  read  and 
approved. 
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The  report  of  the  secretary-treasurer  for  the  fiscal  year  ending 
October  i,  1907,  was  then  presented. 

There  then  followed'  a  general  discussion  on  the  details  of  the 
report,  and  it  was  finally  approved  as  presented,  to  be  read  at  the 
meeting  of  the  association. 

There  was  then  a  general  discussion  on  the  affairs  of  the  associa- 
■  tion.  President  Beggs  pointed  out  the  necessity  for  a  larger  office 
staff,  and  as  a  means  to  secure  the  revenue  with  which  to  provide  such 
a  staff  he  suggested  that  the  office  of  secretary  of  each  of  the  affiliated 
associations  should  be  made  an  honorary  office  and  that  all  the  clerical 
work  in  connection  with  the  affiliated  associations  should  be  performed 
in  the  office  of  the  American  Association.  He  also  advocated  the  em- 
ployment of  a  competent  statistician  to  assist  the  secretary  in  gathering 
information  relative  to  the  work  of  the  association  and  to  aid  in  the 
carrying  on  of  any  investigations  which  might  be  desirable  in  the  inter- 
ests of  the  m'ember  companies.  President  Beggs  laid  particular  em- 
phasis on  the  fact  that  the  members  should  be  encouraged  in  every 
possible  way  to  make  the  office  of  the  association  a  clearing  house  in 
the  dissemination  of  every  possible  form  of  information  which  they 
migh  desire  relating  to  the  street  railway  business. 

The  question  of  revising  the  present  scale  of  dues  was  discussed  at 
some  length,  and  the  opinion  was  expressed  that  the  scale  of  dues 
for  the  small  companies  was  too  small;  that  these  companies  were 
feally  getting  the  greatest  benefit  from  the  work  of  the  association, 
and  that  some  of  the  large  companies  were  inclined  to  consider  $600 
as  too  large  a  sum  for  membership. 

In  view  of  the  present  financial  condition  of  the  country,  the  com- 
mittee decided  that  it  would  be  unwise  to  disturb  the  scale  of  dues 
at  this  time. 

The  president  and  other  members  of  the  committee  spoke  at  some 
length  upon  the  subject  of  the  desirability  of  maintaining  the  interest 
of  the  past  presidents  in  the  association  work.  It  was  felt  by  all  that 
their  influence  and  experience  must  necessarily  be  of  great  value  to 
the  association,  and  that  efforts  should  be  made  to  secure  their  active 
cooperation  in  the  work  of  the  association  at  all  times. 

As  a  result  of  this  discussion,  the  following  resolution  was  passed : 

Resolved,  that  the  executive  committee  recommend  to  the  associa- 
tion that  paragraph  (a)  of  article  (VI)  of  the  by-laws  of  the  Amer- 
ican Street  and  Interurban  Railway  Association  be  amended  to  read  as 
follows : 

"The  entire  charge  and  management  of  the  affairs  of  the  associa- 
tion shall  be  in  the  hands  of  an  executive  committee,  which  shall 
consist  of  the  president,  the  vice  presidents  and  one  member  appointed 
by  each  of  the  affiliated  associations,  and  all  the  past  presidents  of  the 
American  Street  and  Interurban  Railway  Association  and  its  predeces- 
sor, the  American  Street  Railway  Association,  these  past  presidents 
to  be  honorary  members  of  the  executive  committee,  but  without  the 
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power  to  vote  at  meetings  of  the  committee.  The  executive  committee 
shall  make  arrangements  for  carrying  out  the  objects  of  the  associa- 
tion." 

It  was  also  voted  that  all  past  presidents  be  given  a  special  invita- 
tion to  be  present  at  all  meetings  of  the  executive  committee  and  of 
the  association  and  that  they  be  provided  with  special  badges  with  the 
words  "Past  President "  thereon. 

The  question  as  to  what  disposition  should  be  made  of  the  test  car 
**  Louisiana  '*  was  then  considered  by  the  committee.  Mr.  Ely  stated 
that  the  test  car  was  accepted  by  the  American  Street  Railway  Asso- 
ciation upon  the  distinct  understanding  that  the  Electric  Railway  Test 
Commission  was  to  turn  over  this  car  to  that  association  complete  in 
all  its  component  parts,  and  that  the  car  was  to  be  housed  and  cared 
for  by  Purdue  University  without  expense  to  the  association  or  to  its 
successor,  the  American  Street  and  Interurban  Railway  Association. 

The  secretary  reported  that  up  to  the  present  time  the  car  had  not 
been  made  complete  and  that  both  the  manufacturing  interests  which 
supplied  the  component  parts  and  the  officials  of  Purdue  University 
desired  that  some  disposition  be  made  of  this  matter  at  an  early  date. 

On  motion  of  Mr.  Goodrich,  seconded  by  Mr.  Bradley,  the  secretary 
was  directed  to  inform  the  secretary  of  the  Electric  Railway  Test 
Commission  that  inasmuch  as  the  commission  has  not  secured  up  to 
the  present  time  the  permanent  loan  of  all  apparatus  and  equipment 
forming  the  component  parts  of  the  test  car  "  Louisiana,"  the  American 
Street  and  Interurban  Railway  Association  considers  that  it  is  no  longer 
obligated  to  accept  the  test  car  *'  Louisiana  *'  from  the  Electric  Railway 
'1  est  Commission  according  to  the  agreement  made  by  the  executive 
committee  of  the  American  Street  Railway  Association  at  the  meeting 
of  the  executive  committee  held  in  February,  1905. 

President  Bcggs  brought  up  the  proposition  which  had  been  made 
by  Mr.  Bell,  representing  the  Hotel  Men's  Association  of  Atlantic  City, 
to  make  .Atlantic  City  the  permanent  meeting  place  of  the  association 
and  to  construct  a  new  pier  with  all  possible  facilities  and  accommoda- 
tions for  the  holding  of  the  exhibition  of  street  railway  appliances. 

No  action  was  taken  on  this  matter  and  it  was  decided  to  bring 
the  proposition  before  the  convention. 

On  motion,  the  meeting  adjourned. 

Respectfully  submitted, 

B.  V.  SWENSON, 

Secretary. 

Discussion  of  the  Annual  Report  of  the  Executive  Coniiiiittee. 
President  Becui.s  : —  1  might  state  now  what  I  omitted  ^o 
say  in  my  former  remarks,  which  is  that  I  recommend  very 
strongly  that  this  same  action  be  taken  in  the  affiliated  asso- 
ciations, namely,  that  the  past  presidents  of  each  of  those 
associations  should  be  honorary  members  of  their  executive 
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committees,  in  order  that  they  may  be  called  upon  whenever 
required.  I  also  suggested  that  there  should  be  special  badges 
provided  for  the  past  presidents,  which  would  distinguish 
them  from  the  acting  officers. 

Mr.  Harrington: — What  steps  are  necessary  in  order  to 
carry  out  the  suggestion  made  by  the  executive  committee  as 
to  the  placing  of  the  past  presidents  on  that  committee  as 
honorary  members? 

President  Beggs: — It  would  be  necessary  to  make  an 
amendment  to  the  by-laws,  and  I  understand  that  such  an 
amendment  will  be  presented  later  in  this  session,  under  the 
order  of  new  business. 

(On  motion,  duly  seconded,  the  report  of  the  executive 
committee  was  approved  and  ordered  to  be  printed  in  the 
annual  proceedings  of  the  association.) 

President  Beggs: — The  next  order  of  business  is  the 
annual  report  of  the  secretary  and  treasurer.  As  this  report 
is  in  printed  form  and  has  been  distributed,  a  motion  to  dis- 
pense with  the  reading  of  the  report  will  be  in  order. 

(On  motion,  duly  seconded,  it  was  voted  to  dispense  with 
the  reading  of  the  report  of  the  secretary-treasurer.) 

ANNUAL  REPORT  OF  THE  SECRETARY-TREASURER  FOR 
THE  YEAR  ENDING  SEPTEMBER  30,  1907. 

To  the  American  Street  &  Interurban  Raihvay  Association: 

Gentlemen. —  In  presenting  this,  the  second  annual  report  of 
the  secretary-treasurer  since  the  reorganization  of  the  asso- 
ciation, it  has  seemed  wise  to  make  a  somewhat  detailed  report 
showing  the  exact  status  of  the  membership  and  to  follow  this 
with  the  financial  report,  including  the  certificate  showing  the 
bank  balance  and  the  statement  made  by  the  expert  accountant  who 
audited  the  books  of  the  association. 

AssoaATE  Members   who  Have  Paid  1906^7  Dies   Beiore  October 

I,  1907;  • 

H.  H.  Adams Baltimore,  Md. 

Charles  A.   Alden Steelton,   Pa. 

George  O.  Anderson East  Liverpool,  Ohio. 

Sydney  W.  Ashfe Brooklyn,  N.  Y. 

W.  Worth   Bean Chicago,  111. 

Edwin  H.  Baker New  York  City. 

John  G.  Baukat White  Plains,  N.  Y 

Thomas  K.  Bell Philadelphia,  Pa. 
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Charles  H.  Bigelow Dallas,  Texas. 

A.  W.  K.  Billings Havana,  Cuba. 

Henry  W.  Blake New  York  City. 

John  Boden  Milwaukee,  Wis. 

F.  F.  Bodler San  Francisco,  Cal. 

William  C.  Boyd Pittsburg,  Pa. 

Daniel  M.  Brady New  York  City. 

F.    M.    BrinckerhoflF New  York  City. 

H.   M.  BrinckerhoflF New  York  City. 

B.  I.  Budd Chicago,  111. 

Fred  N.   Bushnell Boston,  Mass. 

F.  C.  Caldwell Columbus,   Ohio. 

P.  J.  Callaghan Pittsburg,  Pa. 

D.  F.  Carver Wheaton,  III. 

Oral  M.  Chinn Mt  Vernon,  Ohio. 

Harold  W.  Clapp New  York  City. 

Chas.  S.  Clark Boston,  Mass. 

S.  Waldo  Coleman »  Petaluma,  "Cal. 

Barron  G.  Collier New  York  City. 

R.  W.  Conant Aurora,  111. 

Paul  Cook  Troy,  N.  Y. 

John  W.  Coming Boston,  Mass. 

L.  P.  Crecelius Newark,  N.  J. 

T.    E.    Crossman Brooklyn,  N.  Y. 

H.  C.  Daggett Salisbury,  N.  C. 

R.  E.  Danforth Newark,  N.  J. 

Francis  H.  Dewey Worcester,  Mass. 

William  A.  Dibbs New  York  City. 

R.   R.  Dorland Ogden,  Utah. 

E.  P.  Doyle Wheaton,  111. 

J.   S.  Doyle New  York  City. 

James  A.  DuflFy Pittsburg,  Pa. 

Hon.  W.  Caryl  Ely Buflfalo,  N.  Y. 

Van  Horn  Ely East  Liverpool,  Ohio. 

W.  H.   Evans Indianapolis,  Ind. 

C.  B.  Fairchild,  Jr Cleveland,  Ohio. 

M.  J.  Feron   Chicago,  111. 

Henry  A.  Fiske Hartford,  Conn. 

Harvey  B.  Fleming. . .  ♦ Chicago,  111. 

E.  E.  Franklin Salt  Lake  City,  Utah. 

Fred  H.  Froehlich Toledo,  Ohio. 

W.  H.  Gardiner,  Jr New  York  City. 

Robert  S.  GoflF Boston,  Mass. 

E.  S.  Goodrich Hartford,  Conn. 

L.  E.  Gould Chicago,  111. 

Alfred   Green    Brooklyn,  N.  Y. 

W.  M.  Greenwood New  York  City. 
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Merle  R.  Griffeth St.  Louis,  Mo. 

Frederic  D.  Hall Boston,  Mass. 

J.  W.  Harper Washington,  D.  C 

Thomas  Hawkens Rockland,  Me. 

Hugh  Hazleton   New  York  City. 

Charles  T.  Herrick Williamsport,  Pa. 

James  Heywood Philadelphia,  Pa. 

Wm.  E.  Humphreys Denver,  Colo. 

D.  C.  Jackson Boston,  Mass. 

D.  C.  &  W.  B.  Jackson Madison,  Wis. 

P.   N.   Jones Pittsburg,  Pa. 

W.  J.  Jones Austin,  Texas. 

P.  Jimgersfeld Chicago,  111. 

Sydney  E.  Junkins New  York  City. 

R.  F.  Kelker Brooklyn,  N.  Y. 

G.  H.  Kelsay ,  Anderson,  Ind. 

Henry  P.  Kent New  York  Cit>. 

Walter  C  Kerr New  York  City. 

G.  C.  Killeen Trenton,  N.  J. 

Geo.  A.  Kimball Boston,  Mass. 

J.  M.  King Danville,  Va. 

John  F.  Knowlen New  Decatur,  Ala. 

A.  R.  Lambe Toronto,  Ont. 

J.  M.  Lamed Pittsburg,  Pa. 

E.  B.  Latta,  Jr Charlotte,  N.  C. 

George  Lawson  Schenectady,  N.  Y. 

Hudson  F.  Layton Pittsburg,  Pa. 

E.  Sidney  Lewis Philadelphia,  Pa. 

H.  L.  Libby Boston,  Mass. 

F.  H.  Lincoln Philadelphia,  Pa. 

John  Lindall   Boston,  Mass. 

Norman  Litchfield New  York  City. 

Bruce  E.  Loomis New  York  City. 

James  H.  McGraw New  York  City. 

J.  C.  McNally Kenosha,  Wis. 

Geo.  F.  Madden Toronto,  Can. 

C.  O.  Mailloux New  York  City. 

M.  E.  Major Nanticoke,  Pa. 

F.   D.   Martin Fort  Scott,  Kan. 

Chauncey  S.  S.  Miller New  York  City. 

F.  Morrill Washington,  D.  C. 

S.  W.  Mower London,  Ont. 

T.  J.  Mullen New  York  City. 

John  Z.   Murphy Chicago,  111. 

H.  B.  Nichols Philadelphia,  Pj» 

A.  A.  Newman Chicago,  111. 

Prof.  Henry  H.  Norris Ithaca,  N.  Y. 
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Hiland  B.  Noycs Omaha,  Neb. 

Walter  A.  Pearson Niagara  Falls,  Ont. 

L.  T.  Peck Honolulu,  Hawaii. 

G.   E.    Pellissier New  York  City. 

Chas.  W.   Petersen Milwaukee,  Wis. 

Prof.  Hylon  T.  Plumb Lafayette,  Ind. 

E.  E.   Potter New  Bedford,  Mass. 

Chas.  S.  Powell New  York  City. 

John  Powers  Sterling,  111. 

William  A.  Pratt New  York  City. 

W.   Boardman    Reed New  York  City. 

Albert  S.  Richey Worcester,  Mass. 

E.  P.  Roberts Cleveland,  Ohio. 

John  A.  Rogan Pittsburg,  Pa: 

J.  C.  Rothery East  Liverpool,  Ohio. 

Daniel  Royse Chicago,  111. 

Eitaro  Sakuma  Tokio,  Japan. 

H.  S.  Schreiber Philadelphia,  Pa. 

Martin  Schreiber  Newark,  N.  J. 

Geo.  C.  Shaad ■. Boston,  Mass. 

James  F.   Shaw Boston,  Mass. 

I.  De  Young  Shipper Philadelphia,  Pa. 

Fred  G.  Simmons Milwaukee,  Wis. 

F.  R.  Slater New  York  City. 

Clement  C.  Smith Milwaukee,  Wis. 

E.  D.  Smith St.  Louis,  Mo. 

G.  J.  Smith Kansas  City,  Mo. 

H.  N.  Sporborg Rugby,  Eng. 

Theodore  Stebbins Cohasset,  Mass. 

F.  C.  Stieler Pittsburg,  Pa. 

Bernard  V.  Swenson New  York  City. 

George  B.  Taylor Philadelphia,  Pa. 

W.  T.  Taylor Chihuahua,  Mex. 

J.    E.   Thielsen Providence,  R.  L 

G.  E.  Tracy Elyria,  Ohio. 

H.  N.  Twells Philadelphia,  Pa. 

Carl  M.  Vail New  York  City. 

C.   B.  Voynow Philadelphia,  Pa. 

H.  Wallerstedt  New  York  City. 

Charles  E.  Warner Boston,  Mass. 

Westinghouse,  Church,  Kerr  &  Co New  York  City. 

A.  L.  Whipple New  York  City. 

Hugh  N.  Wilson Chicago,  III. 

Paul  Winsor  Boston,  Mass. . 

W.  D.  Wright Providence.  R.  I. 

J.  F.  H.  Wyse Toronto,  Ont. 

Total  —  14a 
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AssoaATE  Members  who  Paid  1906  Dues  Between  October  i,  1906, 
AND  October  i,  1907. 

F.  F.  Bodler San  Francisco,  Cal. 

John  W.  Corning Boston,  Mass. 

W.  H.  Evans Indianapolis,  Ind. 

Charles  T.  Herrick Williamsport,  Pa. 

H.  L.  Libby Boston,  Mass. 

♦E.  T.  Mungcr Chicago,  111. 

H.  S.  Schreibcr Philadelphia,  Pa. 

*E.  J.  Wilcoxen Rochester,  N.  Y. 

*J.  M.  Yount Pittsburg,  Pa. 

Total  — 9. 
*  1907  dues  unpaid  up  to  October  i,  1907. 

1905-1906  Associate  Members  who  had  not  Paid  1906^1907  Dues 

Before  October  i,  1907. 

C.  F.  Baker Brooklyn,  N.  Y. 

H.  M.  Beugler ,  Nashville,  Tenn. 

W.  B.  Brockway Yonkers,  N.  Y. 

G.  W.   Brubaker Philadelphia,  Pa. 

Frank  Buelow Milwaukee,  Wis. 

A.  D.  Campbell Seattle,  Wash. 

W.  C.  Canfield Milwaukee,  Wis. 

C.  L.  Enfors Fitchburg,  Mass. 

W.   O.  Fragmeier Portland,  Oregon. 

Thomas  F.  Kelly Spokane,  Wash. 

J.  W.  Kennedy Milwaukee,  Wis. 

Edward  McDonnell East  Liverpool,  Ohio. 

Ewin.  W.  Olds Milwaukee,  Wis. 

Chas.  C.  Peirce Boston,  Mass. 

S.  L.  Rhoades Philadelphia,  Pa. 

J.  E.  Scobee Portland,  Oregon. 

Edward  P.  Shaw South  Framingham,  Mass. 

M.  H.  Stumpf Madison,  Wis. 

J.  L.  Sullivan Farmington,  Mo. 

E.  M.  White Birmingham,  Ala. 

Total  —  20. 

1905-1906  AssoaATE  Members  who  Resigned  Before  October  i,  1907. 

D.  L.  Prendergast Boston,  Mass. 

C.  A.  Smith East  Liverpool,  Ohio. 

Total  — 2. 

New  AssoaATE  Members  Admitted  Before  October  i,  1907. 

Charles  A.  Alden Steelton,  Pa. 

Sydney  W.   Ashe Brooklyn,  N.  Y. 

W.  Worth  Bean Chicago,  111. 

Thomas  K.  Bell Philadelphia,  Pa. 

6 
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F.  F.  Bodler San  Francisco,  Cal. 

William  C  Boyd Pittsburg,  Pa. 

H.  M.  Brinckerhoff New  York  City. 

B.  I.  Budd Chicago,  111. 

P.  J.  Callaghan Pittsburg,  Pa. 

Oral  M.  Chinn Mt  Vernon,  Ohio. 

Barron  G.  Collier New  York  City. 

R.  W.  Conant. . .  ^ Aurora,  111. 

Paul  Cook  Troy,  N.  Y. 

John  W.  Coming Boston,  Mass.' 

H.  C.  Daggett Salisbury,  N.  C 

William  A.  Dibbs New  York  City. 

E.  P.  Doyle Wheaton,  111. 

James  A.  Duffy Pittsburg,  Pa. 

W.  H.  Evans Indianapolis,  Ind. 

M.  J.   Feron Chicago,  111. 

Henry  A.  Fiske Hartford,  Conn. 

Fred  H.   Froelich Toledo,  Ohio. 

E.  S.  Goodrich Hartford,  Conn. 

L.  E.  Gould Chicago,  111. 

Charles  T.  Herrick Williamsport,  Pa. 

P.  N.  Jones Pittsburg,  Pa. 

P.  Jungersfeld    Chicago,  111. 

Sydney  E.  junkins New  York  City. 

R.  F.  Kelker Brooklyn,  N.  Y. 

G.  H.   Kelsay Anderson,  Ind. 

Henry  P.  Kent New  York  City. 

Walter  C  Kerr New  York  City. 

John  F.  Knowlen  New  Decatur,  Ala. 

A.  R.  Lambe Toronto,  Ont. 

Hudson  F.  Layton Pittsburg,  Pa. 

H.  L.  Libby Boston,  Mass. 

Bruce  E.  Loomis New  York  City. 

J.    C   McNally Kenosha,  Wis. 

Geo.  F.  Madden Toronto,  Ont. 

M.  E.  Major Nanticoke,  Pa. 

F.  D.  Martin Fort  Scott,  Kan. 

Chauncey   S.   S.   Miller New  York  City. 

A.   A.   Newman Chicago,  111. 

Prof.  Hylon  f.  Plumb Lafayette,  Ind. 

John  Powers  Sterling,  111. 

John   A.   Rogan Pittsburg,  Pa. 

Eitaro  Sakuma  Tokio,  Japan.     . 

H.  S.  Schreiber Philadelphia,  Pa. 

Martin  Schreiber  Newark,  N.  J. 

Geo.   C.  Shaad Boston,  Mass. 

I.  Dc  Young  Shipper Philadelphia,  Pa. 
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G.  E.  Tracy Elyria,  Ohio. 

Carl  M.  Vail New  York  City. 

Charles  E.  Warner Boston,  Mass. 

Westinghouse,  Church,  Kerr  &  Co..  New  York  City. 

A.  L.  Whipple New  York  City. 

J.  F.  H.  Wyse Toronto,  Ont. 

Total  — 57. 

Summary  of  Associate  Membership,  October  i,  1907. 

Associate  members,  October  i,  1906 113 

Resigrned 2 

Dues   unpaid 20 


Old  associate  members 91 

New  associate  members   57 


Total  associate  membership* 148 


New  Member  Companies  Admitted  Before  October  i,  1907. 
tAnderson  Traction  Co. 

Athens  Electric  Railway  Co. 

Aurora,  Elgin  &  Chicago  Railroad  Co. 

Charlotte  Electric  Railway,  Light  &  Power  Co. 
^Chicago  &  Milwaukee  Electric  Railroad  Co. 

Columbus,  Delaware  &  Marion  Railway  Co. 

Columbus,  New  Albany  &  Johnstown  Traction  Co. 

Dayton  &  Troy  Electric  Railway  Co. 

Dayton  &  Xenia  Transit  Co. 
tDayton,  Covington  &  Piqua  Traction  Co. 

Elgin  &  Belvidere  Electric  Co. 

Evansville  &  Eastern  Electric  Railway  Co. 

Fort  Wayne  &  Springfield  Railway  Co. 

Galesburg  &  Kewanee  Electric  Railway  Co. 

Helena  Light  &  Railway  Co. 

Indianapolis,  Columbus  &  Southern  Traction  Co. 

Inter-Urban  Railway  Co. 

Iowa  &  Illinois  Railway  Co. 

Jackson  Consolidated  Traction  Co. 
tKennett  &  Coatesville  Railroad  Co. 

Lima  &  Toledo  Traction  Co. 

Mason  City  &  Clear  Lake  Railway  Co. 


♦  Mr.  J.  Russell  Morse  paid  1907-1908  dues  before  October  1.  1907.  Not  having 
paid  1906-1907  dues,  his  name  will  not  appear  as  an  associate  member  untU  aftei 
October  1.  1907. 

t  Paid  admission  fee  but  not  1907  dues. 

t  Joined  in  September,  1907,  and  1907.dues>emitted. 
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Nahant  &  Lynn  Street  Railway  Co. 

Northampton  Traction  Co. 

Owosso  &  Corunna  Electric  Co. 

Pacific  Traction  Co. 

Pensacola  Electric  Co. 

Roanoke  Railway  &  Electric  Co. 

Raleigh  Electric  Co. 

Richmond  &  Petersburg  Electric  Railway  Co. 

Scioto  Valley  Traction  Co. 

South-Western  Traction  Co. 

Springfield  Traction  Co. 

Toledo  &  Chicago  Intern rban  Railway  Co. 

Trinidad  Electric  Railway  Co. 
♦Wallkill  Transit  Co. 

Winona  Intern rban  Railway  Co. 
Total,  37. 

Total 37 

1907  dues  unpaid 4 


In  good  standing  October  i,  1907 33 


New  Member  Companies  With   1907  Dues  Unpaid. 

Anderson  Traction  Co. 
Dayton,  Covington  &  Piqua  Traction  Co. 
Kennett  &  Coatesville  Railroad  Co. 
Wallkill  Transit  Co. 
Total,  4. 

Active  Members  in  Good  Standing,  October  i,  1907. 

Altoona  &  Logan  Valley  Electric  Railway  Co. 

Anniston  Electric  &  Gas  Co. 

Asheville  Electric  Co. 
tAthens  Electric  Railway  Co. 

Atlantic  Coast  Electric  Railroad  Co. 

Atlantic  Shore  Line  Railway  Co. 
tAurora,  Elgin  &  Giicago  Railroad  Co. 

Austin  Electric  Railway  Co. 

Bangor  Railway  &  Electric  Co. 

Bay  City  Traction  Co. 

Beaumont  Traction  Co. 

Benton  Harbor-St.  Joe  Railway  &  Light  Co. 

Binghamton  Railway  Co. 

Birmingham  Railway,  Light  &  Power  Co. 

Boston  &  Maine  Railroad  Co.  (Concord  &  Manchester  Branch). 


♦Paid  admission  fee  but  not  1907  duea 

t  Indicates  that  tlie  company  became  a  member  during    the   fiscal   year    ending 
September  30.  1907. 
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Boston  &  Northern  Street  Railway  Co. 

Boston  &  Worcester  Street  Railway  Co. 

Boston  Elevated  Railway  Co. 

Bridgcton  &  Millvtlle  Traction  Co. 

Brockton  &  Plymouth  Street  Railway  Co. 

Butte  Ellectric  Railway  Co. 

Calumet  Electric  Street  Railway  Co. 

Camden  Interstate  Railway  Co. 

Capital  Traction  Co. 

Cedar  Rapids  &  Iowa  City  Railway  &  Light  Co. 

Central  Pennsylvania  Traction  Co. 

Charleston  Consolidated  Railway,  Gas  &  Electric  Co. 
♦Charlotte  Electric  Railway,  Light  &  Power  Co. 

Chicago  &  Joliet  Electric  Railway  Co. 

Chicago  City  Railway  Co. 

Chicago  Union  Traction  Co. 

Chillicothe  Electric  Railroad,  Light  &  Power  Co. 

Cincinnati  Traction  Co. 

Citizens  Electric  Co. 

Citizens  Electric  Street  Railway  Co. 

Cleveland  Ellectric  Railway  Co. 

Cleveland,  Painesville  &  Eastern  Railway  Go. 

Cleveland,  Southwestern  &  Columbus  Railway  Co. 

Colorado  Springs  &  Interurban  Railway  Co. 
♦Columbus,  Delaware  &  Marion  Railway  Co. 
♦Columbus,  New  Albany  &  Johnstown  Traction  Co. 

Columbus  Railroad  Co. 

Columbus  Railway  &  Light  Co. 

Concord,  Maynard  &  Hudson  Street  Railway  Co. 

Consolidated  Railway  Co. 

Consolidated  Railways,  Light  &  Power  Co. 

Dallas  Consolidated  Electric  Street  Railway  Co. 

Danbury  &  Bethel  Street  Railway  Co. 
♦Dayton  &  Troy  Electric  Railway  Co. 
♦Dayton  &  Xenia  Transit  Co. 

DeKalb-Sycamore  &  Interurban  Traction  Co. 

Denison  &  Sherman  Railway  Co. 

Denver  City  Tramway  Co. 

Des  Moines  City  Railway  Co. 

Detroit  United  Railway. 

Duluth  Street  Railway  Co. 

East  Liverpool  Traction  &  Light  Co. 

East  St,  Louis  &  Suburban  Railway  Co. 

Eastern  Wisconsin  Railway  &  Light  Co. 
♦Elgin  &  Belvidere  Electric  Co. 

Elmira  Water,  Light  &  Railroad  Co. 


♦  Indicates  that  the  company  became  a  member  during  the  fiscal  year  ending 
September  30.  1907. 
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El  Paso  Electric  Railway  Co. 
*Evansville  &  Eastern  Electric  Railway. 
Farmington  Street  Railway  Co. 
Fairmont  &  Clarksburg  Traction  Co. 
Fishkill  Electric  Railway  Co. 
Fitchburg  &  Leominster  Street  Railway  Co. 
Fonda,  Johnstown  &  Gloversville  Railroad  Co. 
*Fort  Wayne  &  Springfield  Railway  Co. 
Fort  Wayne  &  Wabash  Valley  Traction  Co. 
Fries  Manufacturing  &  Power  Co. 
♦Galesburg  &  Kewanee  Electric  Railway. 
Galveston  Electric  Co. 

Gardiner,  Westminster  &  Fitchburg  Street  Railway  Co. 
Georgia  Railway  &  Electric  Co. 
Grand  Rapids,  Holland  &  Chicago  Railway  Co. 
Grand  Rapids  RaiUvay  Co. 
Great  Falls  Street  Railway  Co. 
Groton  &  Stonington  Street  Railway  Co. 
Hartford  &  Springfield  Street  Railway  Co. 
♦Helena  Light  &  Railway  Co. 
Houghton  County  Street  Railway  Co. 
Houston  Electric  Co.     " 
Illinois  Central  Traction  Co. 
Indiana,  Columbus  &  Eastern  Traction  Co. 
Indiana  Union  Traction  Co. 
Indianapolis  &  Cincinnati  Traction  Co. 
Indianapolis  &  Eastern  Railway  Co. 
Indianapolis  &  Northwestern  Traction  Co. 
♦Indianapolis,  Columbus  &  Southern  Traction  Co. 
Indianapolis  Traction  &  Terminal  Co. 
International  Railway  Co. 
♦Inter-Urban  Railway  Co. 
♦Iowa  &  Illinois  Railway  Co. 
♦Jackson  Consolidated  Traction  Co. 
Jackson   Electric  Railway,  Light  &  Power  03 
Jacksonville  Electric  Co. 
Kansas  City  Railway  &  Light  Co. 
Kingston  Consolidated  Railway  Co. 
Knoxville  Railway  &  Light  Co. 
Kokomo,  Marion  &  Western  Traction  Co. 
Lake  Shore  Electric  Railway  Co. 
Laredo  Electric  &  Railway  Co. 
Las  Vegas  Railway  &  Power  Co. 
Lehigh  Traction  Co. 
Lehigh  Valley  Transit  Co. 
Lexington  Railway  Co. 


•  Indicates  that  the  company  became  a  member  during  the  fiscal  year  iMidUij 
September  30.  1907. 
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♦Lima  &  Toledo  Traction  Co. 

Little  Rock  Railway  &  Electric  Co. 

Long  Island  Consolidated  Electrical  Cos. 

Louisville  &  Eastern  Railroac^  Co. 

Louisville  &  Southern  Indiana  Traction  Co. 

Louisville  Railway  Co. 

Lynchburg  Traction  &  Light  Co. 

Mahoning  &  Chenango  Railway  &  Light  Co. 

Manila  Electric  Railroad  &  Light  Co. 
♦Mason  City  &  Clear  Lake  Railway  Co. 

Memphis  Street  Railway  Co. 

Menominee  &  Marinette  Light  &  Traction  Co. 

Meridian  Light  &  Railway  Co. 

Mexico  Electric  Tramways,  Ltd. 

Milford  &  Uxbridge  Street  Railway  Co. 

Millville  Traction  Co. 

Milwaukee  Electric  Railway  &  Light  Co.,  The 

Mobile  Light  &  Railroad  Co. 

Montreal  Street  Railway  Co. 
♦Nahant  &  Lynn  Street  Railway  Co. 

Nashville  Railway  &  Light  Co. 

New  Hampshire  Electric  Railways. 

New  Jersey  &  Hudson  River  Railway  &  Ferry  Co 

New  Orleans  Railway  &  Light  Co. 

Newport  News  &  Old  Point  Railway  &  Electric  Co. 

Newton  &  Boston  Street  Railway  Co. 

New  York  &  Port  Chester  Railroad  Co.. 

New  York  &  Queens  County  Railway  Co. 

New  York  City  Railway  Co. 

Norfolk  &  Portsmouth  Traction  Co. 
♦Northampton  Traction  Co. 

Northern  Ohio  Traction  &  Light  Co. 

Northern  Texas  Traction  Co. 

Ohio  River  Electric  Railway  &  Power  Co. 

Oklahoma  City  Railway  Co. 

01)rmpia  Light  &  Power  Co. 

Omaha  &  Council  Bluffs  Street  Railway  Co. 

Omaha,  Lincoln  &  Beatrice  Railway  Co. 

Ottawa  Electric  Railway  Co. 
♦Owosso  &  Corunna  Electric  Co. 
♦Pacific  Traction  Co. 

Paducah  Traction  Co. 
♦Pcnsacola  Electric  Co. 

Peoples  Railway  Co. 

Petaluma  &  Santa  Rosa  Railway  Co. 

Peterboro  Radial  Railway  Co. 


*  Indicates  that  the  company  became  a   member  during   the  fiscal  year  ending 
September  30,  1907. 
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Philadelphia  &  West  Chester  Traction  Co. 

Philadelphia  Rapid  Transit  Co. 

Portland  Railroad  Co. 

Portland  Railway  Co. 

Potts ville  Union  Traction  Co. 

Poughkeepsie  City  &  Wappingers  Falls  Electric  Railway  Ca 

Providence  &  Danielson  Railway  Co. 

Public  Service  Corporation  of  New  Jersey. 

Pueblo  &  Suburban  Traction  &  Lighting  Co. 
^Raleigh  Electric  Co. 

Rhode  Island  Co.,  The 
♦Richmond  &  Petersburg  Electric  Railway  Co. 

Richmond  Light  &  Railroad  Co. 
♦Roanoke  Railway  &  Electric  Co. 

Rochester  Railway  Co. 

Rockford  &  Interurban  Railway  Co. 

Rock  Island-Southern  Railroad  Co. 

Rockland,  Th6maston  &  Camden  St,  Railway  Co. 

Saginaw  Valley  Traction  Co. 

St.  Joseph  Railway,  Light,  Heat  &  Power  Co. 

San  Antonio  Traction  Co. 

San  Diego  Electric  Railway  Co. 

San  Juan  Light  &  Transit  Co. 

Savannah  Electric  Co. 

Schenectady  Railway  Co. 
♦Scioto  Valley  Traction  Co. 

Scranton  Railway  Co. 

Seattle  Electric  Co. 

Sheboygan  Light,  Power  &  Railway  Co. 

Sioux  City  Traction  Co. 

South  Chicago  City  Railway  Co. 
*South-Westem  Traction  Co. 

Southwest  Missouri  Railroad  Co. 

Spokane  Traction  Co, 

Springfield  Consolidated  Railway  Co. 

Springfield  Railway  Co. 
♦Springfield  Traction  Co. 

Steubcnville  &  East  Liverpool  Railway  &  Light  Co. 

Syracuse,  Lake  Shore  &  Northern  Railroad  Co. 

Syracuse  Rapid  Transit   Railway  Co. 

Tacoma  Railway  &  Power  Co. 

Tampa  Electric  Co. 

Terre  Haute  Traction  &  Light  Co. 
♦Toledo  &  Chicago  Interurban  Railway  Co. 

Toledo  Railways  &  Light  Co. 

Toledo  Urban  &  Interurban  Railway  Co. 


♦Indicates  that  the  company  became  a   member  during   the   fiscal  year  ending 
September  30,  1907. 
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Topeka  Railway  Co. 

Toronto  Railway  Co.,  The. 

Tri  City  Railway  Co. 
♦Trinidad  Electric  Railroad  Co. 

Tucson  Rapid  Transit  Co. 

Twin  City  Rapid  Transit  Co. 

Union  Electric  Co. 

Union  Street  Railway  Co. 

United  Railways  &  Electric  Co.,  The,    (Baltimore). 

United  Railways  Co.  of  St.  Louis. 

United  Traction  Co.   (Albany). 

Utah  Light  &  Railway  Co. 

Utica  &  Mohawk  Valley  Railway  Co. 

Valley  Traction  Co. 

Washington  Railway  &  Electric  Co. 

Washington  Water  Power  Co. 

West  Chester  Street  Railway  Co. 

West  Penn  Railways  Co. 

Whatcom  .County  Railway  &  Light  Co.  • 

Wheeling  Traction  Co. 

Wichita  Railroad  &  Light  Co. 

Williamsport  Passenger  Railway  Co. 
♦Winona  Interurban  Railway  Co. 

Winona  Railway  &  Light  Co. 

Worcester  Consolidated  Street  Railway  Co. 

York  Street  Railway  Co. 

Youngstown  &  Southern  Railway  Co. 

Chicago  &  Milwaukee  Electric  Railroad  Co.    (Joined  Association 
September,  1907,  dues  remitted). 

Total  Active  Members  in  Good  Standing  October  i,  1907,  227. 

1906  Active  Members  Which  Resigned  Before  October  i,  1907 

Old  Colony  Street  Railway  Co. 
United  Railroads  of  San  Francisco. 
Vicksburg  Railway  &  Light  Co. 

Total 3 

1906  Active  Members  Which   Became  Consolidated  with   Member 
Companies  During  the  Fiscal  Year  Ending  October  i,  1907. 

Canton-Akron  Railway  Co. 
Cleveland,  Painesville  &  Ashtabula  R.  R.  Co. 
Connecticut  Railway  &  Lighting  Co. 
Dayton  &  Western  Traction  Co. 

Total 4 


♦Indicates  that  the  company  became  a  member  during  the  fiscal  year  ending 
September  30,  1907.  »s 


Digitized  by  LjOOQIC 


90  American  Association. 

1906  Active  Members  with  1907  Dues  Unpaid  OcxoBSt  i,  1907. 

Augusta  &  Aiken  Railway  Co. 

Evansville  Electric  Railway  Co. 

Kansas  City- Western  Railway  Co. 

Madison  &  Interurban  Traction  Co. 

Michigan  Traction  Co. 

Northern  Indiana  Railway  Co. 

Portsmouth,  Dover  &  York  Street  Railway  Co. 

Rutland  Railway,  Light  &  Power  Co. 

Winnebago  Traction  Co. 

Total *  9 

Old  Member  Companies  Reinstated  Since  October  i,  1906,  Becausi 
OF  Payment  of  1906  Dues. 

♦Atchison  Railway,  Light  &  Power  Co. 

Benton*  Harbor- St.  Joe  Railway  &  Light  Co. 

Denison  &  Sherman  Railway  Co. 

Illinois  Central  Traction  Co. 

Indianapolis  &  Northwestern  Traction  Co. 

Jackson  Electric  Railway,  Light  &  Power  Co. 

Lake  Shore  Electric  Railway  Co. 

Lehigh  Valley  Transit  Co. 
♦Levis  County  Railway. 

Pottsville  Union  Traction  Co. 
tSt.  Louis  &  Suburban  Railway  Co. 

United  Traction  Co,  (Albany). 

West  Chester  Street  Railway  Co. 

Total 13 

•1907  dues  unpaid 2 

Consolidated i 

3 

In  good  standing  October  i,  1907 10 


Reinstated  Old  Member  Companies  with  1907  Dues  Unpaid. 

Atchison  Railway  &  Light  Co. 
Levis  County  Railway 


P  ♦  Indicates  that  1907  dues  had  not  been  paid  up" to' October  1,  1907, 
S  t  Consolidated  with  a  member  company. 
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Rbcapitxjlation  of  Active  Members. 
October  i,  1907. 

Member  companies  October  i,   1906 200 

Resigned 3 

Consolidated 4 

1907  dues  unpaid 9 

16 

Total  1906  member  companies  in  good  standing 184 

New  member  companies  admitted  during  the  fis- 
cal year  ending  October  i,  1907 37 

1907  dues  unpaid 4 

Total  new  member  companies  in  good  standing 33 

Old  member  companies  reinstated  after  October 

I,  1906,  because  of  payment  of  1906  dues 13 

1907  dues  unpaid 3 

Total  reinstated  companies  in  good  standing 10 

Total  active  members  in  good  standing 227 


Cash  Statement, 
receipts. 

(To  October  i,   1907.) 

Cash  in  bank,  October  i,  1906 $6,976  90 

Company  admission  fees 370  00 

Company   annual   dues ' 22,550  00 

Associate  membership  dues   790  00 

Rebate  on  rent  60  Wall  street  (Feb.  13  to  March  i) . . .  43  75 

Sale  linoleum,  60  Wall  street 20  00 

Postage  Atlantic  City  hotels 87  50 

Sale  of  rule  books 63  70 

Roanoke  Railway  &  Electric  Co.,  salary,  C.  F.  Bryant, 

twelve  days   «■ 60  00 

Roanoke  Railway  &  Electric   Co.,  traveling  expenses, 

B.  V.  Swenson,  to  Roanoke,  Va.,  and  return 84  05 

Return  premium  fire  insurance  policy 2  84 

Sale  of  1906  reports  8  00 

Sale  American  Street  Railway  Reports , 347  47 
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American   Union    Electric   Co.,   received   payment   for 

space  at  a'  previous  convention $13  84 

Exchange 10 

1906  convention  special  agents*  fee $35  00 

Sale  of  electros 100  00 

135  00 

Interest 148  52 

Total  receipts  to  October  i,  1907 $3i,70i  O7 


EXPENDITURES. 

(To  October  i,   1907.) 

Rent $1,895  81 

Telephone I55  10 

Telegrams  and  messenger  service f 00  28 

Postage  575  61 

Express 560  06 

Freight  and  cartage 121  22 

Printing  and  stationery  1,638  50 

Salaries 8,171  11 

Furnitue  and  equipment 1,139  67 

Supplies 212  51 

Sundry  expenses 617  63 

Traveling  expenses ^. 962  71 

Books 58  78 

Papers  and  periodicals ^ 53  07 

Annual  Report,  1905 45  25 

Annual  Report,  1906 2,878  04 

American   Street  Railway  Association  Reports 221  50 

Exchange 18  29 

1906   Convention   2,565  ^ 

Accountants'  Association 1,250  00 

Engineering    Association    1,423  25 

Claim  Agents'  Association  900  «> 

Total  expenditures  to  October  i,  1907 $25,563  7^ 

Balance  in  bank  to  October  i,  1907 6,137  95 

$31,701  67 


Digitized  by  LjOOQIC 


Annual  Report  of  Secretary-Treasurer,  93 

The  Coal  and  Iron  National  Bank  of  the  City  of  New  York. 

October  i,  1907. 
American  Street  &  Interurban  Railway  Association,  New  York  City: 
Gentlemen.— We  beg  to  advise  that  the  balance  to  the  credit  of 
your  association  on  our  books  on  October  i,  1907,  was  $6,137.95. 

Very  truly  yours, 
(Signed)  David  Taylor, 

Second  Vice  President, 

October  8,  1907. 

To  the  Executive  Committee  of  the  American  Street  &  Interurban 
Railway  Association: 

Gentlemen. —  I  hereby  certify  that  I  have  carefully  audited  the 
accounts  of  Bernard  V.  Swenson,  treasurer  of  the  association,  for 
the  fiscal  year  ending  October  i,  1907,  and  that  I  have  found  the  same 
correct. 

The  statements  showing  receipts  for  admission  fees  and  annual 
dues  from  member  companies  and  from  associate  members  check  with 
the  books  of  the  association,  and  proper  vouchers  have  been  audited 
covering  all  expenditures. 

(Signed)  M.  R.  Boylan, 

General  Auditor,  Public  Service  Railway  Company,  Newark,  N.  J. 

Respectfully  submitted, 

(Signed)  B.  V.  Swenson, 

Secretary-Treasurer, 

Discussion  of  the  Annual  Report  of  the  Secretary  and 
Treasurer, 

President  Beggs: — Are  there  any  questions  to  be  asked 
or  any  comments  to  be  made  upon  this  report?  Do  not  hesi- 
tate, gentlemen,  if  there  are  any  points  in  any  of  the  papers 
that  you  do  not  understand,  or  upon  which  you  think  different 
action  might  Jiave  been  taken,  to  give  expression  to  your 
views.  Such  a  course  will  make  an  interesting  meeting  and 
one  of  great  value  to  the  association.  I  therefore  trust  that 
every  member  will  feel  it  not  only  his  privilege,  but  also 
his  duty,  to  let  us  hear  from  him  if  he  has  any  different  views 
from  those  expressed  here. 

(On  motion,  duly  seconded,  the  report  of  the  secretary- 
treasurer  was  approved  and  ordered  to  be  printed  in  the  pro- 
ceedings of  the  association.) 
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President  Beggs: — The  next  order  of  business  is  one  of 
the  most  pleasant  we  have  to  pass  upon,  and  that  is  the  ad- 
dresses of  the  presidents  of  the  affiliated  and  allied  associa- 
tions. I  therefore  have  the  pleasure  of  introducing  to  you  Mr. 
C.  L.  S.  Tingley,  Second  Vice-President  of  the  American 
Railways  Company  of  Philadelphia,  who  is  President  of  the 
Accountants'  Association. 

MR.  TINGLEY'S  ADDRESS. 

Mr.  President,  Ladies  and  Gentlemen: 

I  must  take  exception  to  one  thing  that  Mr.  Beggs  said,  that  this 
is  the  pleasantest  part  of  the  program.  If  I  had  had  my  way  it  would 
have  been  cut  out.  However,  I  try  to  be  a  good  soldier  and  not  shirk 
my  duty.  I  take  it  that  the  object  of  having  the  presidents  of  the 
affiliated  associations  make  addresses  at  this  meeting  is  that  they  may 
in  a  way  present  a  report  and  a  message  from  their  associations  to 
the  general  association.  I  think  that  the  message  of  the  accountant's 
association  this  year  is  this:  We  are  in  a  time  when  our  companies 
are  being  brought  under  very  close  scrutiny  by  various  public  bodies, 
when  it  is  necessary  for  the  welfare  of  our  business  and  the  education 
of  the  general  public  that  we  should  all  stand  together.  Solidly, 
shoulder  to  shoulder,  all  these  associations  must  present  a  united  front 
in  order  to  get  a  just  and  fair  hearing  from  the  general  public.  We 
have  tried  in  our  association  during  the  past  year  to  do  this.  We 
have  done  everything  that  we  could  to  represent  the  association  as  a 
whole.  There  are  many  important  questions  coming  before  us,  and 
one  of  the  most  important  was  alluded  to  by  the  president  in  his 
address,  namely,  that  of  depreciation.  We  are  fast  getting  to  the  point 
where  the  American  Association  should  discuss  that  question,  which  is 
rapidly  passing  beyond  the  realms  of  accountancy. 

The  time  is  brief  this  morning,  you  have  a  long  program  ahead  of 
you,  and  I  will  not  detain  you  further  than  to  wish  you  a  successful 
and  interesting  convention. 

President  Beggs: — I  now  have  the  pleasure  of  introduc- 
ing to  you  Mr.  H.  H.  Adams,  Superintendent  of  Shops  of 
the  United  Railways  &  Electric  Company  of  Baltimore,  who 
is  President  of  the  Engineering  Association. 

MR.  ADAMS'  ADDRESS. 
Mr.  President,  Ladies  and  Gentlemen: 

Mr.  Tingley  has  referred  to  the  messages  which  the  affiliated  asso- 
ciations are  to  present  at  this  meeting.  I  desire  to  make  the  message 
of  the  engineering  association  an  expression  regarding  the  work  of 
the  standardization  committee.    President  Beggs  has  referred  to  this 
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work  in  his  address,  and  I  have  had  a  great  deal  to  say  about  it  in  our 
meetings  o!  Monday  and  Tuesday.  I  feel  that  it  is  an  extremely  im- 
portant subject  and  one  that  should  be  brought  before  the  heads  of 
the  various  systems  of  this  country  so  that  they  may  realize  the  work 
that  has  been  done. 

We  have  had  a  standardization  committee  in  our  association  for  the 
past  two  years.  It  made  a  report  of  progress  at  the  1906  convention 
held  at  Columbus.  The  report  this  year  is  complete  and  full,  as  iar 
as  it  was  possible  to  go  in  the  limited  time  that  the  committee  has 
been  at  work,  because  the  subject  is  a  vast  one.  This  report  was 
accepted  and  adopted  by  our  engineering  association  by  a  imanimous 
vote.  The  report  is  referred  to  the  American  association  for  its  ap- 
proval and  adoption. 

The  subjects  the  committee  has  already  considered  includes  axles, 
journals,  journal  boxes,  brake  shoes  and  heads,  and  wheels;  compara- 
tively few  items  in  number,  but  you  all  appreciate  the  vastness  of  the 
whole  subject  Taking  it  for  granted,  that  this  association  is  going  to 
adopt  the  report,  I  now  want  to  ask  the  support  and  approval  of  the  ' 
report  by  the  systems  or  the  roads  composing  the  membership  of  this 
association.  If  you  are  going  to  take  the  report  and  pigeonhole  it,  the 
work  of  the  committee  will  be  of  no  avail.  The  report  must  be  adopted 
and  put  into  practice.  It  is  an  able  report,  and  worthy  of  your  adop- 
tion. I  suggested  in  my  address  before  the  engineering  association 
that  these  standards  should  be  incorporated  in  specifications  and  in 
rebuilding  of  equipment  that  might  be  imder  way.  In  this  way  the 
standards  can  be  adopted  with  the  least  possible  expense. 

I  desire  to  refer  especially  to  the  thorough  work  that  this  committee 
has  done  upon  this  report.  You  can  judge  somewhat  of  this  when  I 
tell  you  that  at  one  of  our  meetings  in  New  York,  when  I  left  to  take 
the  midnight  train  for  Baltimore  the  committee  was  still  in  session. 
The  session  ended,  I  believe,  at  i  :oo  o'clock,  simply  adjourning  to 
meet  again  the  next  morning  to  close  up  the  report.  That  has  been 
the  spirit  of  the  committee  right  through  its  work.  But  this  report 
goes  farther  than  the  report  of  the  committee.  It  carries  with  it  the 
cooperation  of  the  manufacturers.  They  have  been  working  hand  in 
hand  with  the  committee.  The  representatives  of  all  the  manufacturers 
interested  were  invited  to  be  present  at  the  meetings  of  the  committee, 
and  this  report,  as  I  stated  before,  is  the  work  of  the  committee  and 
of  the  manufacturers  together,  and  I  desire  that  the  report  be  put 
before  you  in  this  manner  for  your  close  attention.    I  thank  you. 

President  BeggS: — We  all  know  that  a  great  many  of  the 
nickels  collected  on  our  cars  trickle  out  through  the  claim  de- 
partment, and  we  do  not  appear  to  have  anything  left.  It 
was  very  gratifying  indeed  to  me,  when,  on  Monday  after- 
noon, I  said  a  few  words  to  the  Claim  Agents  at  their  open- 
ing meeting,  to  find  a  room  so  well  filled. 
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It  is  of  great  importance  to  our  interests  that  these  gen- 
tlemen should  come  together,  exchange  ideas  and  experi- 
ences, and  see  whether  some  means  can  be  adopted  to  prevent 
or  check  to  some  extent  the  impositions  that  are  practiced 
upon  all  the  roads  throughout  the  country.  I  therefore  take 
great  pleasure  in  introducing  Mr.  H.  C.  Bradley,  Claim 
Agent  of  the  Chicago  Union  Traction  Co.,  and  Acting  Presi- 
dent of  the  Claim  Agents'  Association. 

MR.  BRADLEY'S  ADDRESS. 
Mr.  President  and  Gentlemen  of  the  Convention: 

I  do  not  suppose  that  it  is  necessary  for  me  to  call  your  attention 
to  the  fact  that  I  represent  in  a  corporation  the  most  despised  depart- 
ment connected  with  it.  There  is  no  way  that  I  can  contrive  or  con- 
ceive of  whereby»we  can  make  it  a  source  of  revenue.  Therefore  there 
is  very  little  to  be  said  on  the  subject  of  a  claim  department.  One  of 
the  principal  things  is,  settle  your  accidents  as  cheaply  as  you  can,  and 
induce  your  operating  department  to  make  as  few  as  possible. 

The  claim  department  of  a  railway  company  is  the  most  expensive, 
as  well  as  the  most  unpopular  department  connected  with  the  corpora- 
tion, for  the  reason  there  is  no  way  in  which  a  favorable  showing  can 
be  made  for  the  large  expenditures  which  appear  to  be  steadily  in- 
creasing, caused  by  not  only  the  natural  increase,  but  also  by  the  army 
of  dishonest  and  unscrupulous  lawyers  and  physicians. 

The  formation  of  the  Qaim  Agents'  Association  has  been  a  great 
help  and  benefit  to  the  corporations  which  the  agents  represent  It 
has  brought  together  claim  agents  from. all  parts  of  the  country,  who, 
through  the  organization,  have  become  personally  acquainted  and  there- 
fore more  interested  in  aiding  and  assisting  each  other  than  would 
have  been  possible  prior  to  organization  of  the  association. 

The  officers  of  the  operating  department  of  a  railway  corporation 
can  assist  the  claim  agent  very  materially  in  keeping  down  the  expense 
by  adopting  only  the  very  latest  and  most  improved  appliances  for 
avoiding  accidents  and  by  constantly  drumming  into  the  minds  of  the 
employes  operating  the  cars  the  necessity  and  importance  of  doing 
their  utmost  to  observe  the  rules  which  are  laid  down  for  them  by  the 
managers. 

The  Claim  Agents'  Association  is  progressing  favorably  and  is  in  a 
vigorous  and  healthy  condition  and  I  desire  to  express  my  thanks  to 
the  officers  of  the  American  Association  for  their  kind  and  courteous 
consideration  and  support  during  the  past  year. 

President  Bf.ggs: — I  now  have  the  pleasure  of  introducing 
to  you  the  president  of  our  allied  association  which  does  so 
much  for  our  comfort  and  entertainment  at  these  conventions, 
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and  which  has  prepared  and  has  ready  for  us  this  great  ex- 
hibit of  the  most  important  appliances  used  in  our  great  in- 
dustry. I  therefore  take  great  pleasure  in  introducing  to  you 
Mr.  James  H.  McGraw,  President  of  the  Manufacturers' 
Association. 

MR.  McGRAW'S  ADDRESS. 

Mr.  President  and  Gentlemen  of  the  Convention: 

If,  as  the  last  speaker  said,  the  claim  department  is  the  most  ex- 
pensive department  of  the  traction  companies  what  will  you  say  of  the 
manufacturers?  I  fancy  that  if  the  street  railways  were  not  obliged 
to  pay  the  bills  of  the  manufacturers  they  would  all  be  able  to  pay 
larger  dividends  on  the  stock  and  securities  of  the  companies. 

Mr.  President,  I  am  very  glad  to  stand  up  and  be  counted  in  behalf 
of  the  Manufacturers'  Association  this  morning,  but,  as  you  all  know, 
the  manufacturers  are  people  of  deeds  and  action  rather  than  of  much 
speaking.  I  take  it,  therefore,  that  as  there  is  much  business  to  be 
accomplished  by  the  convention  this  morning  you  will  expect  only  a 
word  from  me  as  representing  the  Manufacturers*  Association.  Old 
things  pass  away  and  new  things  come.  Four  years  ago  it  was  decided 
by  the  officers  and  the  executive  committee  of  the  association  that  the 
old  policies  and  the  old  methods  were  no  longer  useful  and  adequate 
in  the  development  of  this  association,  and  back  of  it  in  the  develop- 
ment of  this  great  industry.  Therefore,  President  Ely  and  his  asso- 
ciates on  the  executive  committee,  undertook  the  reorganization  of 
the  American  Street  Railway  Association,  and  the  suggestion  came  to 
the  manufacturers  from  the  parent  organization  itself  that  they  organ- 
ize and  that  they  lift  the  burden,  if  you  please,  that  had  settled  down 
upon  the  shoulders  of  the  association  in  the  way  of  the  exhibits  and  the 
entertainments  that  were  supplied  by  the  local  companies  at  those 
conventions.  It  had  become  a  burden  for  the  reason  that  the  local 
company  in  inviting  the  convention  also  invited  the  manufacturers,  and 
in  a  large  measure  was  supplying  the  st>ace  for  the  exhibits  at  that 
time.  The  manufacturers  organized.  For  four  years  they  have  taken 
care  of  the  exhibits,  and  they  have  taken  care  of  such  entertainment  as 
has  been  placed  at  your  disposal.  At  St.  Louis  it  was  not  necessary 
to  have  an  exhibit,  as  the  exhibits  were  all  placed  in  connection  with 
the  exposition.  At  Philadelphia,  all  of  you  who  were  there,  remember 
the  display  of  exhibits,  which  up  to  that  time  exceeded  anything  that 
had  been  attempted.  It  grew  still  larger  and  better  at  Columbus  last 
year.  This  year  at  Atlantic  City  it  is  the  most  magnificent  display 
that  we  have  ever  been  able  to  put  together;  we  have  about  75,000 
square  feet  exclusive  of  floor  space,  covered  with  exhibits.  The  asso- 
ciation has  about  two  hundred  and  seventy-five  members  and  the  num- 
ber of  individual  exhibits  at  this  convention  is  two  hundred  and  ten. 
Therefore,  Mr.  President,  we  feel  that  the  manufacturers'  association 
has  justified  its  existence.    We  feel  that  it  is  a  pleasure,  and  we  are 
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proud  to  feel  that  we  are  a  part,  and  cooperate  with  .this  magnificent 
association,  the  American  Street  and  Interurban  Railway  Association 
that  has  at  last  taken  its  proper  place  among  the  foremost  scientific 
bodies  of  America.  We  feel  that  there  is  a  great  work  still  before  us, 
and  that  there  is  a  great  work  still  before  you. 

I  think  no  one  will  question  my  statement  when  I  say  that  the 
American  street  railways  have  done  and  are  doing  a  work  for  the 
so-called  common  people,  and  for  the  masses  of  this  country  far  greater 
and  more  important  than  has  been  done  or  undertaken  by  any  other 
single  industry  of  this  country.  Therefore,  gentlemen,  we  ought  to 
be  proud  of  this  great  work  to  which  so  many  of  us  are  devoting  the 
best  years  of  our  lives. 

The  success  of  the  Manufacturers*  Association,  gentlemen  of  the 
convention,  is  due  largely  to  the  backing  and  the  cooperation  and  the 
support  that  we  are  receiving  from  the  president  and  executive  com- 
mittee of  the  American  Association.  It  was  you,  gentlemen,  who 
brought  the  Manufacturers'  Association  into  existence.  We  will  stand 
shoulder  to  shoulder  with  you  and  cooperate  and  help  to  lift  the 
burden  in  this  work,  to  the  best  of  our  ability,  but  we  want  your  advice 
and  cooperation  and  suggestions,  as  we  have  had  them  in  the  past 

I  want  to  publicly  in  this  manner  thank  Mr.  Beggs  and  his  asso- 
ciates on  the  executive  committee  for  what  they  have  done  for  us  in 
our  work.  I  also  want  to  thank  the  Hotel  Men's  Association  of  At- 
lantic City  for  the  hearty  cooperation  and  for  the  generous  effort  they 
have  made  in  helping  to  put  the  convention  in  Atlantic  City,  and 
especially  with  reference  to  the  exhibits  here  on  the  steel  pier.  They 
promised  us  everything,  ladies  and  gentlemen,  even  to  good  weather, 
and  they  are  making  good. 

Mr.  President,  I  wish  you  and  the  members  of  the  association  great 
success  in  this  convention.  We  hope  it  may  be  the  best  that  you  have 
ever  held  in  the  history  of  the  American  Street  and  Interurban  Rail- 
way Association. 

President  Beggs  : — Mr.  McGraw,in  behalf  of  the  American 
Association,  I  desire  to  thank  you  and  through  you  the  Manu- 
facturers' Association,  and  I  would  be  pleased  to  have  you 
convey  to  your  association  at  its  meeting  to-morrow,  the  ex- 
pression of  appreciation  of  this  association  of  the  great  work 
you  have  done,  and  are  still  accomplishing  in  behalf  of  the 
members  of  this  association. 

Mr.  McGraw  : —  Mr.  President,  if  you  will  pardon  me,  I 
will  add  a  word  in  regard  to  the  test  car  "  Louisiana,'*  men- 
tioned in  the  report  of  the  executive  committee.  I  was  secre- 
tary of  the  Electric  Railway  Test  Commission  of  the  St.  Louis 
Exposition.  The  car  was  turned  over  by  our  commission  to  your 
association.    The  commission  requested  all  the  manufacturers 
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who  had  loaned  or  given  apparatus  for  that  car  to  continue 
the  loan  of  the  apparatus  indefinitely. 

No  definite  action,  so  far  as  we  know,  was  taken  by  any 
of  the  manufacturers.  At  least  we  did  not  get  together  satis- 
factory replies.  The  commission  went  out  of  existence  some 
two  years  ago.  It  is  not  in  a  position  to  act  at  the  present 
time,  but  I  have  this  to  say,  Mr.  President,  that  if  that  car  is 
important  to  the  American  Street  and  Interurban  Railway 
Association,  which  I  have  doubted  from  the  action  taken  by 
the  executive  committee,  and  the  association  will  go  on  record 
to  that  effect,  I  feel  that  the  manufacturers  will  be  glad  to 
supply  this  apparatus  free  of  cost,  and  I  feel  that  the  car  can 
at  this  time  be  rehabiliated. 

President  Beggs: — The  next  order  of  business  is  the 
announcements. 

ANNOUNCEMENTS. 

Secretary  Swenson  made  the  announcements  as  follows: 

The  following  named  companies  have  joined  the  association 
since  the  beginning  of  the  fiscal  year  on  the  first  of  October: 
Joliet  &  Southern  Traction  Co. ;  Lorraine  Electric  Railway 
Co. ;  Washington,  Baltimore  &  Annapolis  Electric  Railway  Co.  ; 
Yegan  Brothers  Power  Plant;  Albany  &  Hudson  R.  R.  Co.; 
The  Enid  City  Railway  Co. ;  Quincy  Horse  Railway  &  Carry- 
ing Co. ;  Joplin  &  Pittsburg  Railway  Co. ;  Easton  Transit  Co. ; 
Tri-State  Traction  Co.;  Philadelphia  &  Western  Railway 
Co.;  South' Shore  Traction  Co.;  Buflfalo  &  Lake  Erie  Trac- 
tion Co. ;  Syracuse  &  Suburban  R.  R.  Co. ;  Sterling,  Dixon  & 
Eastern  Electric  Railway  Co.  This  brings  the  total  active 
membership  up  to  242  companies. 

The  associate  membership  on  October  i,  1907  was  148 ;  and 
we  have  added  22  new  members  since  that  time  making  a 
total  to  date  of  170. 

An  invitation  has  been  received  from  the  Asbury  Park 
Convention  Bureau,  asking  us  to  hold  our  next  annual  con- 
vention at  that  city. 

President  Beggs: — 'This  invitation  will  be  referred  to  the 
incoming  executive  committee,  which  is  charged  with  the  duty 
of  locating  the  next  place  of  meeting  for  the  association. 

The  next  order  of  business  is  new  business,  and  we  are 
now  ready  to  hear  from  the  floor. 
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NEW  BUSINESS. 

Mr.  Wyman  : —  I  desire  to  offer  the  following  amendment 
to  the  by-laws,  the  idea  being  to  carry  into  effect  the  very 
excellent  suggestions  made  by  the  president  and  the  executive 
committee  with  reference  especially  to  the  past  presidents  of 
this  association.    The  amendment  I  offer  is  as  follows : 

That  article  (VI),  paragraph  (a),  of  the  by-laws  of  the 
American  Street  and  Inter  urban  Railway  Association  be 
amended  to  read  as  follows: 

"The  entire  charge  and  management  of  the  affairs  of  the 
association  shall  be  in  the  hands  of  the  executive  committee, 
which  shall  consist  of  the  president,  vice  presidents,  one  mem- 
ber appointed  by  each  affiliated  association,  and  all  the  past 
presidents  of  the  American  Street  and  Interurban  Railway 
Association  and  its  predecessor,  the  American  Street  Rail- 
way Association,  these  past  presidents  to  be  honorary  mem- 
bers of  the  executive  committee,  but  without  power  to  vote 
at  meetings  of  the  committee.  The  executive  committee  shall 
make  arrangements  for  carrying  out  the  objects  of  the 
association." 

On  motion,  duly  seconded,  this  amendment  was  formally 
adopted  by  the  convention. 

President  Beggs: — I  desire  to  say  that  if  any  member 
.  has  any  resolution  to  offer,  or  other  matter  which  will  be  of 
general  interest,  it  will  be  entertained  at  any  time,  even  if  it 
is  not  strictly  in  accordance  with  the  rules  of  order. 

As  stated  in  the  executive  committee  report  which  was  read 
earlier  in  the  session,  the  Atlantic  City  Hotel  Men's  Associa- 
tion presented  a  proposition  for  consideration  at  the  meeting 
of  the  committee  held  yesterday  afternoon.  This  proposition, 
looking  toward  Atlantic  City  as  a  permanent  meeting  place, 
will  be  formally  presented  to  the  convention  for  consideration* 
at  the  Friday  morning  session.  I  will  not  dwell  upon  it  at 
this  time  more  than  to  say  that  the  proposition  appears  in 
this  morning's  issue  of  the  Electric  Railway  Review  and  it 
is  important  that  the  delegates  to  all  of  our  associations  should 
give  it  careful  consideration. 

Next  is  the  report  of  Committee  on  Membership.  There  is 
no  report  from  this  committee  further  than  the  report  of  the 
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secretary  and  treasurer  which  sets  forth  the  names  of  the 
companies  and  individuals  having  joined  the  association  dur- 
ing the  fiscal  year  ending  September  30,  1907. 

Next  is  the  report  of  the  Committee  on  Compensation  for 
Carrying  United  States  Mail.  The  chairman  of  this  committee, 
Mr.  G.  Tracy  Rogers,  is  expected  here  to-morrow.  Conse- 
quently the  report  will  be  postponed  until  that  time. 

The  next  order  of  business  is  the  report  of  the  Committee 
on  Subjects.  Mr.  Richard  McCulloch,  chairman,  of  St.  Louis, 
is  present  and  will  make  the  report. 

! 

REPORT  OF  THE  COMMITTEE  ON  SUBJECTS. 
To  The  American  Street  and  Interurban  Railway  Association: 

Gentlemen  :  —  It  is  hardly  necessary  for  the  Committee  on  Subjects 
to  submit  a  formal  report.  Its  report  consists  of  the  schedule  of  ar- 
rangements and  the  papers  submitted  at  this  convention. 

In  making  the  schedule  an  effort  has  been  made  to  arrange  the 
meetings  of  the  various  associations  so  that  meetings  of  a  similar 
nature  will  not  conflict.  By  arranging  the  meetings  of  the  Engineering 
and  Qaim  Agents'  Associations  for  Monday,  Tuesday  and  Wednesday, 
those  of  the  Accountants*  Association  for  Tuesday,  Wednesday  and 
Thursday,  and  those  of  the  main  association  for  Wednesday,  Thurs- 
day and  Friday,  an  opportunity  is  given  a  delegate  to  attend  the  meet- 
ings of  one  association  in  three  days,  or  the  meetings  of  all  in  five 
days.  As  far  as  possible,  the  schedule  has  been  arranged  so  that  the 
time  of  meetings  of  a  similar  nature  will  not  conflict. 

For  several  proposed  subjects  the  committee  was  not  able  to  obtain 
writers  and  as  these  are  important  subjects,  it  is  hoped  that  a  discus- 
sion of  these  topics  may  be  secured  for  next  year. 

If  it  is  within  the  province  of  this  committee  to  make  recommend- 
ations for  next  year,  the  committee  would  recommend  that  the  new 
Commit;tee  on  Subjects  be  appointed  at  this  convention.  This  new 
committee  should  lay  out  the  program  for  1908  at  once,  so  that  the 
work  of  selecting  authors  for  the  papers,  which  is  the  principal  work 
of  the  committee,  may  be  entered  upon  without  delay. 
Respectfully  submitted, 

Richard  McCulloch,  Chairman. 

Ernest  Gonzenbach, 

R.  R  Danforth, 

C.  L.  S.  Tingle Y, 

H.  H.  Adams, 

B.  B.  Davis, 

Committee  on  Subjects. 
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On  motion,  duly  seconded,  the  report  of  the  committee 
was  approved. 

PREsroENT  Beggs: — The  next  order  of  business  is  the 
report  of  the  Committee  on  Car  Wiring  which  will  be  pre- 
sented by  the  chairman,  Mr.  John  W.  Corning,  of  Boston. 

REPORT  OF  THE  COMMITTEE  ON  CAR  WIRING. 
To  the  American  Street  and  Interurban  Railway  Association: 

Gentlemen  :  —  Following  their  appointment  in  February,  the  mem- 
bers of  your  committee  received  from  the  secretary  of  the  association 
a  request  for  views  concerning  the  changes  suggested  in  the  rules  of 
the  Underwriter's  National  Electrical  Association  relating  to  writing 
and  equipment  of  street  railway  property  including  rolling  stock. 
The  material  was  desired  for  use  at  the  annual  meeting  of  the  Under- 
writers held  in  New  York  the  latter  part  of  March.  Through  a 
misunderstanding  as  to  the  date  of  this  meeting  your  committee  was 
not  represented. 

The  chairman  was  then  instructed  by  the  secretary  of  the  associa- 
tion to  obtain  a  copy  of  the  approved  changes  in  the  rules  to  see  what 
suggestions  concerning  them  and  the  other  rules  might  be  made  with 
advantage  to  street  railway  companies. 

Your  committee's  views  were  brought  to  the  attention  of  the 
Underwriter's  representative  by  the  chairman  with  the  result  that 
the  approved  changes  were  modified  before  being  published  in  the 
1907  edition  of  the  "National  Electrical  Code,"  as  follows: 


As   approved   by   Underwriters 
Ass'n  at  meeting  in  March,  1907. 


As  modified  and  appearing  in 
edition  of  code,  published  in 
July,  1907. 


Rule  28,  sec.  b  (flexible  cord). 

"  Must  not  be  used  where  the 
^difference  of  potential  between 
the  two  wires  under  normal  con- 
ditions is  over  300  volts." 


Rule  28,  sec.  b  (flexible  cord). 

"  Must  not  be  used  where  the 
diflference  of  potential  between  the 
two  wires  is  over  300  volts." 

Supplemented  by  the  folloiying 
fine  print  note: 

"  The  above  rule  does  not  apply 
to  the  grounded  circuits  in  street 
railway  property." 


Rule  33,  sec.  c  (car  houses). 

c.  "  Must  have  a  cut-out  switch 
located  at  a  proper  place  outside 
of  the  building  so  that  the  trolley 
wire  in  the  building  can  be  cut 


Rule  33,  sec.  c  (car  houses). 

'•  Must  have  an  emergency  cut- 
out switch  located  at  a  proper 
place  outside  of  the  building,  so 
that  all  the  trolley  wires  in  the 
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out  at  one  point,  and  section  in- 
sulators must  be  installed  so  that 
when  this  cut-out  switch  is  open 
the  trolley  wire  will  be  dead  at 
all  points  within  100  feet  of  the 
building.  The  current  must  be 
cut  out  of  the  building  whenever 
the  latter  is  not  in  use  or  the  road 
is  not  in  operation." 


building  may  be  cut  out  at  one 
point,  and  line  insulators  must 
be  installed,  so  that  when  this 
emergency  switch  is  open,  the 
trolley  wire  will  be  dead  at  all 
points  within  100  feet  of  the  build- 
ing. The  current  must  be  cut  out 
of  the  building  when  not  needed 
for  use  in  the  building." 

Fine  print  note  added  as  fol- 
lows :  "  This  may  be  done  by  the 
emergency  switch  or  if  preferred 
a  second  switch  may  be  used  that 
will  ?ut  out  all  current  from  the 
building,  but  which  need  not  cut 
out  the  trolley  wire  outside  as 
would  be  the  case  with  the  emer- 
gency switch." 

Rule  33,  sec.  e    (car  houses). 

3.  "  Must  have  all  rails  bonded 
at  each  joint  with  a  comiuctor  hav- 
ing a  carrying  capacity  at  least 
equivalent  to  No.  00  B.  &  S.  gage 
annealed  copper  wire,  and  all 
rails  must  be  connected  to  the 
outside  ground  return  circuit  by 
a  not  less  than  No.  00  B.  &  S. 
gage  copper  wire  or  by  equiva- 
lent bonding  through  the  track. 
All  lighting  and  stationary  motor 
circuits  must  be  thoroughly  and 
permanently  connected  to  the 
rails  or  to  the  wire  leading  to  the 
outside  ground  return  circuit." 

Examination  of  these  modifications  will  show  that  they  permit  of 
a  more  liberal  application  of  the  rules  to  street  railway  property  than 
was  the  case  in  their  originally  approved  form,  and  it  was  possible  to 
have  these  changes  brought  about  because  they  did  not  materially 
affect  the  principles  involved. 

Your  committee  would  further  suggest  a  chanpre  in  Rule  32,  sec.  f 
(Lighting  and  Lighting  Circuits),  as  follows:  Clause  reading,  "No 
lamp  of  over  thirty-two  candle  power  to  be  used,"  to  be  changed  to 
read,  "  No  lamp  consuming  more  than  128  watts  to  be  used." 
This  change  is  suggested  as  it  was  evidently  the  purpose  of  the 
old  rule  to  limit  the  power  consumption  through  a  single  outlet, 
n^th^r  thgn  tb^  quantity  of  .illumin^tiop  j  ^ncj  the  ^dvanc?  pi^cj?  in 


Rule  33.  sec.  e   (car  houses). 

4.  "Must  have  all  rails  bonded 
at  each  joint  with  a  conductor 
having  a  carrying  capacity  at 
least  equivalent  to  No.  00  B.  & 
S.  gage  annealed  copper  wire.  All 
rails  and  all  lighting  and  station- 
ary motor  circuits  must  be  con- 
nected to  the  outside  ground  re- 
turn circuit  by  a  No.  00  B.  &  S. 
gage  copper  wire,  or  by  equiva- 
lent bonding  through  the  track." 
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incandescent  lamp  manufacture  in  the  past  three  years  has  greatly 
increased  the  possible  illumination  for  the  same  consumption  of  power. 
There  are-  two  suggestions  which,  from  their  nature,  call  for  more 
radical  changes  in  the  rules  than  could  be  approved  by  the  Electrical 
Committee  without  the  sanction  of  the  Underwriter's  Association  in 
annual  meeting. 

The  first  relates  to  Rule  32,  sec.  g,  paragraph  2  (Heaters  and  Heater 
Circuits),  and  calls  for  its  modification  in  such  a  manner  as  to  allow 
the  use  of  a  truss  plank  heater  by  providing  a  thickness  of  3/16-in- 
of  approved  fire-resisting  insulating  material  between  the  back  of 
heater  and  truss  plank. 

The  second  refers  to  Rule  ZZ*  sec  e,  paragraph  3  (Car  Houses), 
which  requires  bonding  for  all  rail  joints  to  have  a  capacity  at  least 
equivalent  to  No.  00  B.  &  S.  gage  copper  wire,  and  it  is  suggested 
that  No.  o  B.  &  S.  gage  wire  should  be  large  enough  and  might 
reasonably  be  specified. 

For  the  reasons  above  stated  it  would  seem  best  to  refer  these 
suggestions  to  the  succeeding  committee,  to  be  taken  up  by  it  with 
the  Underwriters  and  have  them  acted  upon  at  their  meeting  next 
year,  and  this  course  your  committee  respectfully  recommends. 
Respectfully  submitted, 

John  W.  Corning,  Chairman, 

C.  B.  King, 

L.  P.  Creceuus, 

Hugh  Hazleton, 

I.  D.  Shipper, 

Committee  on  Car  Wiring. 

Discussion  of  Report  of  the  Committee  on  Car  Wiring. 

Mr.  Sweetland: — As  chairman  of  the  Committee  of  the 
National  Board  of  Fire  Underwriters  on  Car  Wiring,  or  as  it  is 
known  now,  the  Wiring  of  Street  Railway  Property,  including 
Rolling  Stock,  I  know  that  that  committee  will  be  pleased 
to  receive  any  suggestions  from  this  association.  The  two 
points  on  which  Mr.  Corning  requests  a  conference,  would 
have  been  taken  up  before  the  last  meeting  of  the  Electrical 
Committee,  which  was  held  in  March,  had  they  been  in  our 
hands  in  season  for  consideration.  We  will  be  pleased  to  re- 
ceive any  suggestions  relating  to  the  wiring,  not  only  of  cars, 
but  of  street  railroad  properties  in  general. 

President  Begcjs: — We  are  very  glad  to  have  that  assur- 
ance, Mr.  Sweetland.  We  recognize  that  our  interests  are 
absolutely  mutual.  There  have  been  many  exacting  regula- 
tions  formulated  by  the  underwriters  in  past  years  simply 
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because  those  who  understood  better  the  hazards  and  the 
method  of  preventing  fire  in  our  properties  were  not  sufficiently 
frank  with  the  underwriters.  If  the  underwriters  can  show 
certain  methods  of  wiring  are  best,  why,  we  are  the  direct 
beneficiaries,  because  we  cannot  aflFord  to  have  a  fire. 

On  motion,  duly  seconded,  the  report  of  the  Committee  on 
Car  Wiring  was  approved. 

President  Beggs: — The  next  order  of  business  is  the  re- 
port of  the  Committee  of  Standardization  of  Equipment. 
The  chairman  Mr.  H.  C.  Page,  of  Springfield,  Mass.,  is  here 
and  will  present  the  report. 

REPORT  OF  THE  COMMITTEE  ON  STANDARDIZATION  OF 
EQUIPMENT. 

To  the  American  Street  and  Interurban  Railway  Association: 

Gentlemens  —  Your  committee  appointed  to  investigate  and  report 
on  the  standardization  of  equipment  begs  leave  to  submit  for  the  ap- 
proYal  of  the  American  association,  the  report  of  the  Committee  on 
Standardization  of  Equipment  of  the  Engineering  Association,  copy  of 
which  is  presented  herewith.* 

Respectfully  submitted, 
"  '  H.  C.  Page,  Chairman, 

T.  W.  Wilson, 
John  Murphy, 
H.  A.  NicHOL, 
W.  H.  Evans, 
Committee  on  Standardisation  of  Equipment. 

^Editor's  Note. —  The  complete  report  of  the  Engineering  Associa- 
tion Committee  on  Standardization  of  Equipment  will  be  found  on 
pages  147  to  153  of  the  1907  Proceedings  of  the  Engineering  Association. 

Discussion  of  Report  of  the  Committee  on  Standardization. 
President  Beggs  : —  This  report  has  been  exhaustively  con- 
sidered by  the  Engineering  Association,  and  it  is  now  before 
the  American  Street  and  Interurban  Railway  Association  for 
action.  I  know  with  what  industry  and  earnestness  the  mem- 
bers of  the  Committee  of  the  Engineering  Association  have  con- 
sidered this  matter.  This  report  is  only  a  recommendation 
reached  after  consideration  by  those  best  qualified  to  deter- 
mine what  is  best  ta  adopt  on  behalf  of  the  association.  W^ 
may  not  all  be  able  to  adopt  all  the  recommendations  at  the 
tame  time,  but  if  we  work  toward  the  general  object  proposed 
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to  be  attained  by  the  appointment  of  this  committee,  it  will 
be  greatly  to  the  advantage  of  every  company  in  this  country. 

If  we  could  have  one  standard,  say  of  axles,  it  would 
facilitate  obtaining  supplies  throughout  this  country.  As  it  is 
now,  nearly  every  company  has  some  peculiar  diameter,  or 
some  peculiar  curve  on  axles  and  wheels  and  brake  shoes, 
that  makes  it  necessary  for  the  manufacturers  to  do  special 
work  and  that  all  tends  to  cost  more  money.  The  standard- 
ization of  these  parts  of  equipment  will  tend  to  lower  the 
prices  and  facilitate  taeir  manufacture.  I  am  speaking  now  to 
practical  men  spending  large  amounts  of  money  for  this  ap- 
paratus. I  think  it  is  highly  important  and  therefore  we  can 
each  of  us  aflford  to  sacrifice  some  details  to  get  down  to  a 
standard.  .    . 

Mr.  Lang  : —  I  attended  the  meeting  of  the  Engineering 
Association  yesterday  afternoon,  and  I  was  very  much  inter- 
ested in  this  report  and  the  discussion  upon  it.  I  am  satisfied 
that  the  committee  has  labored  zealously  to  bring  about  a 
report  that  would  meet  the  conditions  as  well  as  may  be. 
It  did  not  feel  that  it  could  do  any  more  than  recom- 
mend it  to  this  association  for  its  adoption,  of  course,  but  it 
seems  to  me  that  it  is  such  an  evidence  of  progress  that  we 
should  put  our  stamp  of  approval  upon  the  work  of  the  com- 
mittee, and  thus  let  it  be  known  throughout  the  country  that 
we  are  accomplishing  something  by  these  annual  meetings. 

In  order  that  we  may  bring  out  criticism  and  opposition, 
if  there  is  any,  I  move  that  we  approve  and  adopt  this  report 
as  the  standard  for  the  guidance  of  the  members  of  this  as- 
sociation. 

The  motion  by  Mr.  Lang  was  duly  seconded,  and  was 
passed  by  an  unanimous  vote. 

President  Beggs  : — I  shall  be  very  glad  to  report  that  action 
to  the  Engineering  Association,  as  an  evidence  of  the  confi- 
dence we  have  in  its  ability  and  earnest  devotion  to  this 
work. 

Mr.  Adams: — Mr.  President,  as  president  of  the  Engineer- 
ing Association,  I  desire  to  express  my  thanks  to  you,  Mr. 
Lang,  and  the  other  gentlemen,  for  the  cordial  support  of  the 
report  of  the  Standardization  Committee  of  the  Engineering 
Association. 
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PREsroENT  Beggs  : —  The  next  order  of  business  is  a  paper, 
"The  Technically  Trained  Man  and  the  Electric  Railway 
Profession,"  by  Prof.  H.  H.  Norris,  Cornell  University, 
Ithaca,  N.  Y.  Mr.  Norris  is  present,  and  I  know  we  will  all 
listen  to  him  with  a  great  deal  of  pleasure,  knowing  the  con- 
scientious care  that  he  always  puts  upon  any  paper  of  this 
kind. 

THE  TECHNICALLY  TRAINED  MAN  AND  THE  ELECTRIC 
RAILWAY  PROf ESSION. 

By  Prof.  Henry  H.  Norris, 
Cornell  University,  Ithaca,  N.  Y. 

It  has  only  been  a  few  years  since  many  practical  business  men 
considered  that  a  technical  education  had  a  tendency  to  render  young 
men  unduly  theoretical  and  hence  unpractical.  There  was  good  reason 
for  this  belief  in  many  cases,  for  the  young  men  as  well  as  their 
employers  had  incorrect  ideas  of  the  purpose  of  a  technical  education. 
As  pointed  out  by  the  writer  in  a  recent  paper  bdfore  the  American 
Institute  of  Electric  Engineers,*  the  purpose  of  a  technical  education  is 
not  to  teach  trades,  nor  to  directly  produce  business  or  professional 
men.  The  technical  school  is  intended  to  educate  young  men  in 
the  best  sense  of  the  word,  and  the  education  which  does  not  make 
young  men  better  business  or  professional  men  is  not  a  satisfactory 
education.  A  few  years  ago  there  were  three  classes  of  employers; 
the  first  placing  too  high,  the  second  too  low,  and  the  third,  a  correct 
estimate  upon  the  value  of  a  technical  education.  The  first  class 
of  employers  placed  too  much  responsibility  upon  the  young  men  at 
first,  supposing  that  they  were  already  engineers.  As  a  consequence 
many  failed  to  meet  the  expectations,  and  gave  apparent  reason  for 
criticism  of  their  technicai*training.  The  second  class  of  employers, 
not  realizing  the  purpose  of  technical  education,  failed  to  take  ad- 
vantage of  it,  and  did  not  give  the  young  men  suitable  opportunity 
to  rise.  The  third  class  of  employers  fortunately  realized  both  the 
shortcomings  and  the  merits  of  technically  trained  young  men.  Op- 
portunity was  given  for  overcoming  the  former,  and  the  latter  were 
utilized  by  placing  such  respons'bilities  upon  the  shoulders  of  young 
men  as  they  were  able  comfortably  to  carry. 

The  manufacturers  were  the  first,  and  have  been  foremost  in  utiliz- 
ing the  product  of  the  technical  schools.  They  have  carried  this  to 
such  an  extent  that  apprentice  courses  are  offered  by  all  of  the  large 
companies,  and  the  young  men  are  given  every  possible  opportunity 
to  develop  normally  and  quickly.  They  are  taken  through  all  de- 
partments of  the  works,  learning  in  each  enough  of  the  detail  to 
enable  them  to  appreciate  the  reasons  for  the  development  of  existing 
forms  of  apparatus,  and  for  the  employment  of  present  methods  of 
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construction.  They  test  the  finished  product  and  so  learn  what  to 
expect  of  the  various  classes  of  machines. 

The  operating  companies  are  now  taking  this  matter  actively  in 
hand,  and  a  few  lighting  companies  have  developed  courses  similar 
in  purpose,  but  necessarily  different  in  plan  from  those  of  the  manu- 
facturers. The  Denver  Gas  and  Electric  Company  was  a  pioneer  in 
this  direction,  and  its  example  is  being  followed  by  other  companies. 

The  purpose  of  the  present  paper  is  to  inquire  of  the  members 
of  this  association  whether  or  not  it  is  practicable  for  them  to 
institute  something  corresponding  to  the  apprentice  courses  of  the 
manufacturing  and  lighting  companies.  Some  years  ago  at  the  re- 
quest of  the  New  York  State  Street  Railway  Association,  the  writer 
conducted  an  investigation  to  determine  the  attitude  of  the  members 
of  that  association  toward  the  technical  school.*  The  result  of  this 
inquiry  was  to  find  that  technical  graduates  are  favorably  regarded  by 
the  officers  of  the  railway  companies.  At  that  time  technical  gradu- 
ates were  found  mostly  in  the  engineering  departments,  although  some 
had  risen  to  managerships  and  superintendencies.  In  response  to  an 
inquiry  as  to  how  young  men  should  go  about  entering  the  electric 
railway  field,  the  replies  were  not  entirely  satisfactory.  The  general 
advice  was  to  begin  at  the  bottom  and  to  work  up,  the  first  position 
being  a  matter  of  small  consequence.  There  was,  however,  no  sys- 
tematic way  by  which  a  young  man  fresh  from  college  could  learn 
the  electric  railway  business  nor,  as  far  as  the  writer  is  aware, 
is  there  any  at  the  present  time.  While  it  is  natural  that  the 
graduates  should  find  their  way  first  into  the  engineering  departments, 
it  is  the  firm  conviction  of  the  writer  that  if  their  training  is  a 
success,  the  young  man  should  be  equally  well  adapted  to  the  other 
departments,  provided,  of  course,  they  have  the  necessary  pergonal 
qualities  for  superintending  and  managing. 

The  men  who  are  now  controlling  the  electric  railway  companies 
have  largely  grown  up  with  the  industry.  The  experience  of  many 
dates  back  before  the  early  nineties,  when  the  horse  was  supplanted 
by  the  electric  motor.  These  officials  are  now  training  young  men 
to  take  their  places  when  they  retire,  and  they  naturally  desire  to 
find  for  this  purpose  individuals  with  the  necessary  characteristics 
and  training.  For  many  reasons  they  have  the  right  to  expect  the 
technical  schools  to  supply  the  class  of  men  required.  The  first  of 
these  is  that  the  technical  schools  should,  and  probably  do,  attract 
a  large  proportion  of  industrious,  active  and  capable  students.  A 
young  man  who  has  the  nerve  and  ability  to  conquer  the  difficulties 
of  a  technical  training,  especially  if  he  is  financially  handicapped, 
ought  to  be  one  who  is  needed  in  business.  In  the  second  place,  the 
mental  and  physical  discipline  tends  to  bring  out  his  good  qualities 
and  make  him  self-reliant  and  original.  It  increases  his  initiative 
power,  the  most  important  business  qualification  which  he  can  possess. 
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It  is  surprising  that  such  a  comparatively  small  number  of  the 
technical  graduates  find  their  way  into  the  electric  railway  business. 
Of  the  more  than  two  thousand  graduates  of  Sibley  College,  probably 
not  more  than  fifty  are  directly  or  indirectly  engaged  in  this  line. 
Of  these,  quite  a  proportion  are  in  the  supply  business,  and  only  a 
small  number  are  actually  in  the  field.  This  is  probably  not  because 
railway  work  is  not  attractive,  but  as  other  fields  have  been  so  much 
easier  to  enter  that  they  have  attracted  the  bulk  of  the  graduates. 
Some  kind  of  an  apprentice  course  would  be  welcomed  by  technical 
students.  They  enjoy  any  work  in  this  direction  that  is  given  in 
the  schools,  and  they  show  great  aptitude  for  it 

To  make  the  matter  entirely  practical  the  following  arrangement 
is  suggested  for  such  a  one  and  one-half  year's  course 

Tentative  Plan  for  an  Eighteen  Months*  Apprentice  Course. 

(i)  Three  months  in  Master  Mechanic's  Department.  This  time 
should  be  largely  spent  in  the  car  bams  and  repair  shops.  The 
apprentice  can  serve  as  helper  on  car  inspections  and  repairs,  con- 
struction of  special  parts,  tests,  etc. 

(2)  One  month  in  Purchasing  A  gent*  s  Department,  partly  as  assist- 
ant to  the  storekeeper,  and  partly  as  general  assistant  to  the  pur- 
chasing agent. 

(3)  Three  months  in  Motive  Power  Department.  This  time  should 
be  spent  as  general  helper,  oiler  or  in  any  other  capacity  in  which 
the  apprentice  could  be  made  useful.  He  could  also  assist  on  tests, 
designs  for  repairs  and  inspections.  He  could  also  act  as  emergency 
supply  for  sub-station  attendance.  A  short  time  in  the  superin- 
tendent's office  would  familiarize  him  with  the  details  of  adminis- 
tration. 

(4)  Two  months  in  Transportation  Department.  The  apprentice 
could  be  given  miscellaneous  work  in  connection  with  the  preparation 
of  time  tables ;  he  should  familiarize  himself  with  the  train  despatching 
system,  and,  in  general,  make  himself  useful  to  the  superintendent. 
In  many  ways  he. could  assist  in  this  department  as  emergency  supply 
in  ticket  offices,  on  express  cars,  etc. 

(5)  Two  months  on  outside  line  work.  The  apprentice  could  be 
employed  as  assistant  with  the  repair  gang,  and  he  could  also  make 
himself  useful  in  construction  of  new  work,  testing,  repairs  to  instru- 
ments, etc. 

(6)  Thre€  months  in  Way  Department.  This  time  should  be  spent 
in  office  work,  laying  out  details  of  new  construction  of  track,  bridges, 
etc.  The  apprentice  should  also  assist  in  surveying  and  other  field 
work. 

(7)  Two  months  in  Comptroller's  Department.  This  time  should 
be  spent  as  general  office  assistant,  and  in  conducting  special  investi- 
gations for  the  financial  officers  of  the  company.  A  technically 
trained  man  would  be  well  equipped  by  this  time  to  be  of  great 
assistance  in  compiling  statistics.     These  cover  not  only  the  opera- 
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tion  of  the  company  itself,  but  of  other  companies.  The  apprentice 
would  thus  become  familiar  with  the  methods  of  accounting  used, 
and  of  the  relation  of  this  department  to  the  others. 

(8)  Two  months  in  General  Manager's  OMce.  The  apprentice 
should  now  be  in  a  position  to  be  of  practical  use  to  the  manager, 
and  could  be  detailed  to  special  duties  which  happened  to  demand 
attention. 

One  and  one-half  years  have  thus  been  scheduled  and  sub-divided 
among  various  departments  with  a  view  to  preparing  the  apprentice 
for  any  line  of  work  in  the  railway  field  which  may  happen  to  be 
open  to  him.  He  has  had  the  opportunity  to  demonstrate  his  pe- 
culiar abilities  and  disabilities,  and  if  he  has  "stood  by"  for  the  full 
period,  he  has  shown  his  aooreciation  of  the  opportunity.  It  is 
obvious  that  a  very  large  company  could  handle  a  number  of  such 
apprentices  without  serious  difficulty,  if  the  officers  in  charge  of  them 
were  in  hearty  sympathy  with  the  idea.  The  plan  requires  the 
cooperation  of  the  heads  of  all  departments,  and  there  are  numerous 
objections  which  appear  as  soon  as  the  scheme  is  suggested.  The 
young  men  are  in  the  various  departments  such  a  short  time  that 
they  are  not  able  to  work  at  maximum  efficiency.  Further,  it  requires 
a  little  effort  on  the  part  of  the  superintendents  of  the  various  de- 
partments to  lay  out  the  work  for  the  apprentices.  The  young  men 
are  apt  to  leave,  and  thus  the  company  loses  the  benefit  of  the  effort 
expended.  On  the  other  hand,  opportunities  are  constantly  arising  in 
every  company,  demanding  loyal,  well-trained  employes.  These  arc 
difficult  to  obtain  and  could  be  picked  out  instantly  from  the  ap- 
prentice corps.  Smaller  companies  by  slight  modifications  could  use 
the  same  general  plan,  and  with  the  same  results. 

The  matter  of  pay  for  the  apprentices  is  one  of  practical  importance. 
It  is  not  to  be  expected  that  they  will  be. able  to  earn  as  much  as 
men  regularly  employed  in  the  departments.  On  the  other  hand,  they 
should  be  expected  to  earn  for  the  company  as  much  as  possible. 
Their  wages  should  be  based  more  upon  a  reasonable  living  expense, 
than  upon  their  earning  capacity.  This  will  depend  upon  the  cost 
of  living  in  various  communities.  Probably  from  ten  to  twelve 
dollars  per  week  at  the  start,  with  a  reasonable  increase  at  the  end 
of  each  s'x  months'  period,  would  be  reasonable  and  satisfactory  to 
all  concerned. 

This  paper  is  not  intended  to  recommend  that  companies  go  into 
the  apprentice  business  on  a  wholesale  scale.  If  each  year  one  or 
two  men  could  be  employed  by  the  smaller,  and  half  a  dozen 
or  more  by  the  larger  companies,  there  would  be  a  sufficient  supply 
of  new  material  always  in  processes  of  development.  Of  the  men 
hired  probably  one-half  would  drop  out  before  the  end  of  the  period, 
and  those  who  remain  would  naturally  be  the  ones  best  fitted  for  the 
work.  From  the  writer's  personal  experience  he  is  aware  in  a  general 
way  of  what  the  companies  need  in  this  line,  because  he  has  the 
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frequent  privilege  of  recommending  young  men  for  various  positions 
in  electric  railway  work.  In  every  such  case  if  the  apprentice  corps 
were  in  existence  the  needs  of  the  company  could  have  been  met 
better  within  their  own  organization. 

Discussion  of  Professor  Norris*  Paper. 

President  Beggs: — Professor  Norris,  the  association  is 
under  obligation  for  the  care  that  is  shown  in  the  preparation 
of  this  paper  and  for  the  very  pertinent  and  practical  sug- 
gestions made  in  it. 

The  paper  is  now  open  to  discussion. 

Mr.  Blake: — Professor  Norris'  discussion  on  the  techni- 
ally  trained  man  and  the  electric  railway  profession  is  the  first 
paper  which  I  recall  which  has  been  presented  at  a  street  rail- 
way convention  by  an  active  professor  in  one  of  our  larger 
universities.  In  view  of  the  large  number  of  men  who  are 
graduating  as  electrical  engineers  from  our  technical  schools 
into  other  branches  of  the  electrical  business,  it  is  very  de- 
sirable that  a  paper  of  this  kind  should  be  presented  before 
the  association,  and  it  is  appropriate  that  the  topic  should  be 
suggested  by  one  who  has  done  so  much  for  the  street  railway 
industry  and  association  as  Professor  Norris. 

Courses  in  engineering  other  than  those  required  by  mili- 
tary or  civil  engineers  have  received  university  recognition 
for  a  few  decades  only.  But  the  tremendous  demands  during 
the  last  twenty  or  thirty  years  for  technically  trained  men 
in  all  branches  of  engineering  has  resulted  in  the  establish- 
ment of  new  scientific  institutions  and  the  expansion  of  the 
engineering  department  of  most  of  the  older  universities. 
These  courses  have  proved  so  popular  that  the  engineering 
students  who  formerly  constituted  only  a  small  percentage  of 
all  those  enrolled  at  the  older  universities,  now  equal  in  num- 
ber the  students  in  the  academical  departments  if  they  do  not 
exceed  them.  A  tabulation  was  made  last  June  by  the  editor 
of  the  "  Electrical  World  "  of  the  different  schools  engaged 
in  engineering  education.  It  showed  that  after  omitting  all 
manual  training  schools,  as  well  as  all  colleges  and  universi- 
ties which  taught  electrical  theory  only  as  a  part  of  a  course 
in  physics,  there  were  in  this  country  117  schools  which  have 
electrical  engineering  courses,     Omitting  from  this  number 
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those  institutions  in  which  the  electrical  course  is  embryonic 
only  or  is  purely  academic  in  character,  there  remain  at  pres- 
ent 96  schools  which  teach  electrical  engineering  either  as  an 
entirely  separate  branch  or  as  a  specialization  in  mechanical 
engineering.  These  schools  had  in  the  year  1906-07,  8,929 
electrical  engineering  students  enrolled  and  had  graduated 
10,959  ^^"  from  their  electrical  engineering  courses.  Of 
this  number,  1,358  men  were  graduated  in  1907. 

No  statistics  were  obtainable  as  to  how  many  of  these 
graduates  had  entered  the  electric  railway  field  or  how  many 
of  the  undergraduates  were  expecting  to  do  so,  but  it  is  safe 
to  say  from  the  specialization  of  electric  railway  engineering 
in  a  number  of  schools,  and  the  large  amount  of  time  given  to 
it  in  all  of  them,  a  considerable  percentage  of  the  undergrad- 
uates are  prepared  to  do  good  service  in  this  branch  of  elec- 
trical engineering.  The  practical  question  then  arises  whether 
the  electrical  railway  companies  are  prepared  to  utilize  the 
services  of  these  men  to  the  same  extent  as  they  are  sought 
in  other  branches  of  the  work. 

To  some  it  may  seem  that  1,400  new  electrical  engineers 
a  year,  soon  probably  to  rise  to  2,000  or  more,  will  be  greater 
than  the  absorptive  qualities  of  the  general  electrical  field, 
vast  as  we  know  it  to  be.  This  would  probably  be  true  if 
their  activity  should  be  confined  to  purely  engineering  work, 
but  this  is  by  no  means  the  case.  The  demand  for  technically 
trained  men  from  manufacturing,  commercial,  operating  and, 
to  some  extent,  financial  corporations  as  well,  is  probably 
greater  than  ever  before.  In  fact,  it  may  fairly  be  doubted 
if  the  schools  are  turning  out  nearly  as  many  men  as  can  be 
utilized  with  benefit  to  the  electrical  industry  and  with  profit 
to  the  graduates.  Experience  has  shown  that  the  technical 
training  which  a  man  receives -in  any  one  of  our  higher  class 
engineering  institutions  gives  him  a  grounding  in  scientific 
principles  and  a  discipline  of  mind  which  will  enable  him 
more  easily  to  adapt  himself  to  any  department  of  work  than 
if  he  had  not  enjoyed  that  advantage.  This  fact  has  been 
clearly  recognized  by  the  manufacturing  companies*  most  of 
which  offer  especial  inducements  to  college  graduates  to  be- 
come associated  with  them.     To  cite  an  example,  one  large 
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electrical  manufacturing  company  took  on  its  force  243  new 
college  graduates  this  summer.  A  successful  manager  of  a 
number  of  electric  lighting  properties  has  made  a  college  de- 
gree a  condition  of  employment  to  any  position  looking  for- 
ward to  responsible  work,  whether  connected  with  the  en- 
gineering or  the  operating  departments  of  his  various  cor- 
porations. He  says  that  the  mental  discipline  received  in  a 
university  enables  the  graduate  to  adapt  himself  quickly  to 
practically  any  department  in  which  he  may  be  placed,  and 
that  the  chances  are  greater  that  he  will  develop  the  ability 
requisite  for  the  work  than  one  who  had  not  received  the 
same  technical  training.  Many  of  the  steam  railroad  com- 
panies make  a  special  effort  to  secure  technical  men  to  recruit 
their  ranks. 

Professor  Norris**  paper  suggests  a  concrete  plan  by  which 
the  results  secured  by  other  companies  in  utilizing  the  college 
garduate  may  be  carried  out  by  street  railway  companies. 
His  apprentice  course  of  some  18  months  should  form  an  ex- 
cellent method  for  learning  the  practical  application  of  the 
principles  acquired  at  the  university,  and  the  establishment 
of  a  trained  corps  of  men  in  the  way  suggested  by  him  should 
be  of  great  future  assistance  to  the  railway  companies. 

PREsroENT  Beggs: — There  is  among  us  this  morning  a 
gentleman  who,  after  graduating  from  one  of  the  colleges 
of  the  country,  entered  the  service  of  what  was  then  the 
largest  and  which  is  possibly  still  the  largest  interurban  rail- 
way company  of  the  country  —  the  Indiana  Union  Traction 
Company.  He  entered  the  service  of  this  company  and  finally 
became  its  chief  engineer,  and  then  became  the  head  of  the 
electric  railway  course  in  the  Worcester  Polytechnic  Institute 
at  Worcester,  Mass.  I  have  the  pleasure  of  calling  upon  Pro- 
fessor Richey. 

Professor  Richey: — In  my  work  in  Indiana,  I  had  con- 
siderable opportunity  to  use  technical  graduates.  It  was  the 
policy  of  the  Indiana  Union  Traction  Company  to  offer  posi- 
tions to  technical  graduates  —  minor  positions,  as  substation 
operators,  helpers,  etc.  We  had  no  regular  apprenticeship 
course,  but  at  nearly  all  times  for  several  years  we  had  tech- 
nical men  learning  the  electric  railway  business,  or  some  parts 
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of  it.  Some  of  those  men,  besides  making  good  for  them- 
selves, made  good  for  the  company,  and  with  the  Indiana 
Union  Traction  Company  now  the  heads  of  at  least  two  of  the 
important  departments  are  filled  by  such  men.  Other  men, 
of  course,  made  good,  but  left  the  company  and  went  with 
other  companies.  Those  other  companies  profited  by  the  ex- 
perience which  was  given  those  men  by  the  Indiana  Union 
Traction  Company,  but  with  very  few  exceptions  our  company 
got  its  money's  worth  out  of  them  while  they  were  with  us. 
The  exceptions  were  much  more  rare  than  the  general  average 
of  all  the  employes  of  the  company.  If  it  had  been  possible  to 
have  put  those  men  through  such  a  course  as  the  one  suggested 
by  Professor  Norris,  they  would  have  become  much  more  valu- 
able to  the  company  and  in  much  shorter  time  than  they  did 
with  our  less  systematic  methods. 

The  manufacturers,  of  course,  realize  the  importance  of 
apprenticeship  courses.  Mr.  Blake  spoke  of  a  large  number 
of  technical  graduates  who  were  going  out  to  them  every  year. 
That  this  number  is  yet  to  grow  may  be  shown  by  the  fact 
that  each  spring,  two  or  three  months  before  commencement 
time,  representatives  of  the  different  large  electric  manu- 
facturing companies,  make  visits  to  the  technical  schools  and 
solicit  men  to  come  with  their  companies.  They  can't  get 
enough  of  them,  and  I  think  that  while  they  are  offering  ad- 
vantages which  are  better  and  better  every  year,  that  it  would 
be  a  good  idea  if  the  electric  railway  companies  would  formu- 
late some  scheme  such  as  has  been  suggested,  and  get  thef 
benefit  of  more  of  these  men  than  they  are  at  present. 

The  technical  schools  are  taking  an  interest  in  this  electric  rail- 
way work.  Worcester  Polytechnic  Institute,  which  is  a  small 
institution,  compared  with  many  others  through  the  country, 
has  just  completed  an  electrical  engineering  laboratory  which 
with  its  equipment  represents  an  investement  of  about  a 
quarter  of  a  million  of  dollars,  and  between  one-third  and 
one-fourth  of  that  investment  represents  equipment  which  is 
devoted  to  electric  railway  work.  Ten  of  our  men  who  are 
taking  post  graduate  work  in  electrical  engineering  this  year, 
are,  every  one  of  them,  taking  the  electric  railway  engineering 
course.    Three  of  these  ten  men  have  been  interested  enough  in 
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your  association  to  become  associate  members,  and  to  come 
down  here  from  Worcester  at  their  own  expense  —  and  that 
expense  to  a  student  means  more  than  it  does  to  you  —  for 
what  they  can  get  out  of  it.  That  gives  you  some  sort  of  an 
idea  of  the  interest  that  is  being  taken  by  the  technical  schools 
and  by  the  technical  students  in  electric  railway  work.  But 
the  technical  schools  can  only  give  a  foundation  in  electric 
railway  engineering.  We  are  giving  the  men  what  we  can. 
We  are  giving  them  all  that  we  can  with  the  money  that  we 
have  to  invest  in  equipment,  and  all  that  we  can  with  the 
facilities  that  we  have.  The  men  must  have  some  actual  ex- 
perience before  they  make  electric  railway  engineers,  before 
they  make  engineers  of  any  sort.  That  is  the  reason  why  this 
request  or  suggestion  has  been  made  for  a  sort  of  apprentice- 
ship course  which  will  round  out  the  work  of  the  technical 
schools  more  quickly  and  in  better  shape  than  the  less  efficient 
plan  of  starting  a  man  at  the  bottom  and  letting  him  work  up 
through  whichever  one  department  he  has  happened  to  start 
with. 

There  is  another  way  in  which  the  technical  schools  and  the 
American  Street  and  Interurban  Railway  Association  might 
cooperate.  As  I  mentioned  before,  some  of  the  technical 
schools  have  put  a  great  deal  of  money  into  experimental 
and  other  equipment  which  is  particularly  suited  to  testing 
and  experimental  work. 

Purdue  University  and  the  Master  Car  Builders'  Association 
have  had  working  arrangements  for  a  number  of  years, 
Purdue  University  having  a  splendid  laboratory  for  railroad 
experimental  work,  and  that  the  arrangement  is  mutually 
profitable  is  shown  by  the  fact  that  it  has  been  kept  up  from 
}ear  to  year,  the  university  laboratory  making  various  tests  and 
experiments  for  the  association.  Some  such  working  arrange- 
ment as  that  might  be  gone  into  by  this  association  with  the 
various  technical  schools  which  are  taking  up  the  electric  rail- 
way work,  and  which  have  put  money  into  equipment  es- 
pecially fitted  for  that  sort  of  work. 

Just  one  thing  comes  to  my  mind  now,  from  the  report  of 
fhe  Committee  on  Maintenance  of  Electrical  Equipment  — 
the  very  gfreat  divergence  of  opinion  as  to  the  best  quality  of 
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brush  for  use  on  railway  motors.  It  cannot  be  possible  that 
the  very  hardest  brush  is  the  best  brush,  and  at  the  same  time 
the  very  softest  brush  is  the  best  brush  under  the  same  con- 
ditions. Nobody  seems  to  know  how  the  quality  should  vary 
with  conditions,  or  where  to  bring  that  wide  divergence  of 
opinion  down  to  a  point.  Who  is  better  fitted  to  take  that  up 
than  these  institutions  which  are  equipped  for  such  experi- 
mental work  and  which  have  the  time  and  inclination  to  find 
out  the  "  why  "  of  these  things  ?  That  is  simply  another  way 
in  which  we  can  cooperate,  and  where  the  technical  schools 
might  again  be  of  advantage  to  the  electric  railways  beside  in 
the  way  of  furnishing  them  the  technically  trained  men  whom 
they  must  have  in  the  continuation  of  their  operation. 

President  Beggs  : —  Mr.  Sergeant,  I  had  you  down  as  one 
of  the  gentlemen  to  talk  upon  this  question,  as  a  man  having 
put  into  practical  operation  such  a  plan;  and  63ming  from  a 
section  of  the  country  where  the  higher  education  receives  full 
recognition. 

Mr.  Sergeant  : —  I  am  only  too  glad  to  say  a  word  or  two 
on  this  matter.  I  was  very  much  interested  in  Professor 
Norris*  paper.  I  have  been  interested  for  a  great  many  years 
in  utilizing  technical  graduates  so  long  as  they  could  be  pre- 
vailed upon  to  remain  with  us,  but  they  are  like  birds  of 
passage.  They  have  done  a  great  deal  of  good  work  for  us 
for  little  or  no  compensation,  and  to  a  considerable  extent  in 
different  departments,  and  some  of  them  have  sufficient  sand 
to  put  on  a  blue  uniform  and  go  on  the  cars  for  a  few 
months. 

Now,  it  seemed  to  me  in  listening  to  this  paper,  Mr.  Pres- 
ident, that  if  one  were  to  criticise  at  all  it  would  be  as  to  the 
brevity  of  the  course  in  each  department.  I  do  not  believe  in 
a  smattering.  I  think  that  this  business  becomes  more  special- 
ized all  the  time,  and  that  there  is  a  good  deal  of  danger  in 
the  young  man  who  flits  about  from  a  couple  of  months  in 
one  department  to  a  month  and  a  half  in  another  —  there  is 
a  good  deal  of  danger  that  he  will  think  he  knows  it  all  in  a 
year  or  two.  That  is  the  worst  thing  that  happens  to  a  young 
man.  It  doesn't  matter  to  the  company,  because  the'  company 
doesn't  have  to  use  that  particular  man  if  he  has  that  pro- 
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clivity,  but  it  is  a  very  bad  thing  for  a  young  man.  I  think 
and  in  my  experience  I  have  concluded  that  when  he  gets  to 
thinking  there  is  nothing  more  for  him  to  learn,  that  he 
then  ceases  to  learn,  but  I  would  like  very  much  to  induce  the 
student  to  spend  more  time  in  each  department.  I  thoroughly 
do  believe  in  the  rotation  from  one  department  to  another, 
and  perhaps  my  criticism  is  not  a  fair  one.  I  do  think  that  we 
.cannot  have  too  many  educated  men  in  the  business.  I  think 
one  of  our  great  things  to  do  is  to  encourage  the  better  educa- 
tion on  the  part  of  men  who  take  care  of  motors  and  of  the 
foremen  of  the  car  barns.  We  cannot  afford  to  pay  very  high 
prices  for  foremen,  but  yet  it  is  a  splendid  training  ground 
for  men  in  this  business,  if  they  can  acquire  a  thorough  knowl- 
edge of  how  best  to  take  care  of  motors. 

I  cannot  think  of  anything  that  affords  more  inducement  to 
a  man  in  the  future  in  the  mechanical  line  than  that.  Yet  we 
have  to  put  in  a  graduate  and  carry  him  along  for  a  month  or 
two,  and  he  goes  away  and  we  stay  on  with  our  same  fore- 
man, who  is  very  well  in  his  way,  but  isn't  educated  enough. 
I  am  heartily  in  sympathy,  Mr.  President,  with  the  movement 
to  employ  more  technical  graduates  so  far  as  it  is  in  my  power 
to  get  them  and  to  keep  them  for  the  compenastion  we  can 
afford  to  give. 

PREsroENT  Beggs: — Mr.  Wyman,  will  you  say  a  word? 

Mr.  Wyman: — Mr.  President,  I  feel  very  much  gratified 
at  being  asked  to  add  a  word  upon  the  subject  under  discus- 
sion, though  I  think  everything  has  been  said  that  well  could 
be.  I  will  venture,  however,  to  ask  your  permission  to  speak 
of  a  bit  of  personal  experience  in  connection  with  this  topic. 

The  firm  which  I  represent,  and  which  is  largely  interested 
m  a  number  of  con^anies,  has  during  the  past  few  years  en- 
deavored to  secure  men  of  technical  training  and  to  afford 
them  an  opportunity  of  the  practical  application  of  their  ac- 
quirements in  the  field  of  street  railroading  or  electric  light- 
ing. We  have  been  fortunate  enough  to  secure  for  what  we 
call  our  "school,''  each  year  from  ten  to  twenty  graduates 
from  Cornell,  from  the  Massachusetts  Institute  of  Technology 
and  from  a  number  of  other  technical  institutions,  and  in  the 
school  at  our  home  oflSce  in  Boston  we  endeavor  to  give  them 
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some  practical  education  by  their  employment  in  the  investiga- 
tion of  actual  statistics  derived  from  the  operation  of  our 
various  companies.  After  perhaps  a  year's  work  of  this  kind, 
through  which  they  gain  a  rather  broad  and  general  view  of  the 
principal  lines  of  work  in  the  railway  and  lighting  business, 
they  are  sent  for  practical  experience  and  education  to  some 
of  the  different  companies  we  control  and  thus  each  year  there 
are  going  to  these  companies  to  take  quite  subordinate  positions 
students  to  the  number  of  ten  or  twenty,  so  placed  in  their 
new  posts  of  duty  that  they  can  follow  the  special  line  of  their 
bent.  If  they  are  specially  interested  in  electrical'engineering 
they  are  placed  in  the  engineering  departments  of  the  com- 
panies, or,  if  they  desire  to  become  general  operators,  they 
btudy  in  the  shops,  on  the  road,  in  the  superintendent's  office, 
or  in  the  construction  department  of  the  companies.  They 
follow  a  program  which  we  have  marked  out  for  them  and 
they  are  able  in  the  course  of  two  or  three  years  to  demon- 
strate their  capacity  and  ability. 

Having  followed  this  practice  for  some  time,  we  have  been 
fortunate  enough  to  secure  a  corps  of  men  from  whom  we 
are  drawing  from  time  to  time  for  the  official  make-up  of  our 
thirty  or  more  companies,  and  some  that  started  with  us  a  few 
years  ago  are  already  superintendents,  chief  engineers  and 
managers  in  the  different  cities  in  which  we  operate.  We 
lind  that  our  method  meets  a  very  hearty  cooperation  on  the 
part  of  the  young  men  who  undertake  it  and  they  are  quite 
willing  to  start  at  the  foot  of  the  ladder  and  work  toward 
its  top. 

I  have  been  greatly  interested  recently  in  reading  of  the 
railroad  course  which  the  Chicago  University  is  endeavoring 
to  establish,  and  has  already,  I  believe,  begun.  These  prac- 
tical courses  which  the  technical  schools  and  some  of  the  uni- 
versities are  adding  to  their  curriculum,  I  feel,  should  be 
aided  and  abetted  by  us  in  every  way.  There  is  nothing  too 
good  in  the  way  of  mental  and  technical  equipment,  when 
added  to  practical  experience,  that  a  man  can  have  who  is  to 
direct  the  work  of  the  public  utility  corporations  which  this 
association  represents.  The  old  method  of  doing  work  by 
rule  of  thumb  no  doubt  oftentimes  worked  out  very  well,  but 
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the  progress  of  electrical  science  and  of  general  operation  of 
railway  and  lighting  companies  requires  of  any  one  who  would 
keep  pace  with  the  rapid  advancement  of  this  science,  first,  a 
technical  training  and  then  such  training  being  supplemented 
by  a  practical  application  of  its  principles. 

I  want  to  add  how  heartily  I  agree  with  all  that  has 
been  said  with  regard  to  this  matter  of  technical  men  entering 
our  ranks,  and  I.  hope  the  members  of  this  association  will 
assist  and  encourage  work  of  this  kind  to  the  uttermost. 

President  Beggs  : —  We  are  very  thankful  indeed  to  the 
gentlemen  who  have  so  kindly  responded  in  discussing  this 
paper.  Is  there  any  other  gentleman  who  has  any  suggestion 
or  remarks  to  make? 

Mr.  Evans: — I  would  just  like  to  refer  to  one  point  that 
has  not  been  brought  out  in  the  paper  by  Professor  Norris. 
It  occurs  to  me  that  this  scheme  would  fail  entirely,  or  at  least 
in  part,  if  we  had  but  one  apprentice  at  a  time.  If  the  roads 
were  sufficiently  large  to  have  several,  I  think  very  much 
better  results  would  be  attained.  That  comes  from  an  ex- 
perience I  had  early  in  my  career,  when  I  had  charge  of  an 
establishment  where  I  used  to  have  from  25  to  30  apprentices, 
and  we  frequently  found  it  necessary,  in  order  to  stir  up  the 
lagging  fellow,  to  put  the  other  ahead.  If  you  simply  ap- 
pointed a  man  who  was  to  be  railroaded  through  this  course  to 
the  general  manager's  office,  he  might  reserve  his  best  efforts 
until  he  reached  the  general  manager*s  office. 

While  I  have  the  floor,  Mr.  President,  I  would  like  to  say 
that  very  much  indeed  depends  upon  the  personality  of  the 
apprentice  himself.  I  have  made  use,  and  recently,  of  ^me 
very  valuable  apprentices,  as  I  have  had  only  this  summer  as 
many  as  four  in  the  shop.  But  it  occurs  to  me,  Mr.  President, 
that  these  apprentices  will  fail  in  the  first  step  unless  they  get 
down  to  the  level  of  those  with  whom  they  associate.  They 
must  disabuse  their  mind  of  the  fact  that  they  are  there  to 
gain  all  and  to  give  nothing,  t>ecause  Jack  and  Bill  and  Mike 
and  Tom  are  not  going  to  unbosom  themselves  very  much  to 
a  fellow  who  impresses  them  with  the  idea  of  his  great 
superiority.  It  seems  to  me,  Mr.  President,  that  this  is  a  very 
important  point  with  apprentices,  and  I  simply  mention  the 
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fact  because  it  is  a  stumbling  block  upon  which  a  good  many 
fail. 

President  Beggs  : —  I  wish  to  endorse  every  word  that  Mr. 
Evans  has  said,  from  my  experience  with  a  number  of  such 
apprentices.  They  thought  they  were  so  above  the  men  that 
they  were  thrown  in  to  work  with,  they  wouldn't  put  on  the 
overalls  and  they  were  a  little  bit  careful  of  their  hands  and 
garments  getting  greased.  As  soon  as  they  do  that  they  had 
better  be  transferred  to  some  other  department.  The  colleges ' 
should  impress  upon  these  apprentices,  when  they  go  out, 
that  they  should  not  set  themselves  up  as  superior  to  the  men 
from  whom  they  must  gather  the  information  they  get  to 
make  themselves  valuable. 

Mr.  Corning: — Mr.  President,  I  should  like  to  second  the 
remarks  of  Mr.  Evans,  because  I  started  in  that  way  myself, 
and  have  observed  the  various  results  attained  by  men  who 
began  work  in  this  way.  Some  started,  apparently  with  the 
idea  that  they  were  headed  for  the  general  manager's  office 
and  would  surely  arrive,  and  tfiey  were  to  step  only  on  the 
high  places  en  route.  Others  seemed  to  think  that  they  should 
do  the  best  they  could  and  give  the  best  in  them,  in  each  posi- 
tion in  which  they  were  placed. 

This  brings  to  me  an  idea  which  I  think  it  would  be  well 
for  the  technical  schools  to  impress  upon  their  students,  and 
that  is  individual  responsibility.  Some  men  seem  to  think 
that  responsibility  is  not  to  be  expected  of  them;  that  this 
apprentice  course  has  been  mapped  out  for  them  and  in  pasls- 
ing  through  it  they,  by  some  hocus  pocus,  come  out  on  top 
an<4  are  fitted  to  accept  positions  of  responsibility.  A  fairly 
large  number  of  men  seem  to  have  that  idea  and  have  failed 
to  measure  up  to  to  what  is  expected  of  them. 

Mr.  Tingley: — Mr.  President,  there  is  one  thought  that 
ocurred  to  me  in  listening  to  Professor  Norris'  paper.  I 
assume,  of  course,  that  this  is  simply  a  tenative  scheme. 
However,  it  appears  to  me  that  too  small  a  period  of  time  is 
allotted  to  the  man  in  my  department,  namely,  the  accounting 
end.  One  of  the  greatest  difficulties  that  the  accounting  de- 
partment has  is  the  inability  of  some  of  our  technical  men  to 
grasp  the  importance  of  giving  us  any  account  of  what  they 
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are  doing,  and  unless  a  man  has  a  turn  of  mind  which  lends 
itself  to  the  grasping  of  accounts  and  accounting  methods, 
two  months  is  entirely  too  short  a  time  to  give  him  an  insight 
into  the  details  and  working  of  a  very  important  part  of  our 
business.  Therefore  it  will  greatly  facilitate  the  man's  educa- 
tion and  also  his  efficiency  when  he  passes  out  into  the  larger 
field  if  he  is  alloted  a  little  longer  time  in  that  department. 

There  is  one  other  thought,  and  that  is  that  a  man  in  this  ap- 
prenticeship should  not  be  passed  on  from  one  department  to 
another  until  the  head  of  the  department  in  which  he  is  work- 
ing has  certified  that  he  is  competent  or  that  he  has  done  the 
allotted  work,  the  same  as  you  would  not  pass  him  in  a  school 
until  he  had  done  satisfactorily  the  allotted  work  of  his  coursei 

Professor  Norris: — It  is  a  coincidence  that  Professor 
Richey  is  here  to-day,  because  it  was  while  I  was  indirectly 
associated  with  the  Indiana  Union  Traction  Company  for  a 
period  of  four  months  that  I  got  the  inspiration  to  prepare 
this  paper.  My  experience  Bears  out  that  of  Mr.  Richey  — 
there  are  more  students  in  our  electrical  railway  course 
than  in  several  others  put  together.  Some  years  ago,  when 
the  association  was  reorganized,  with  the  consent  of  the  di- 
rector of  the  college,  we  placed  the  laboratories  of  Sibley 
College  at  the  disposal  of  the  association,  and  I  think  every 
other  technical  school  in  the  country  would  be  glad  to  do  the 
same  thing.  Regarding  the  brevity  of  the  proposed  apprentice 
course,  I  acknowledge  that  the  amount  of  time  allotted  in  each 
department  is  very  small,  and  possibly  eighteen  months  total 
time  is  too  short.  I  think  the  steam  railway  companies  re- 
quire four  years.  My  suggestion  was  made  simply  as  an  in- 
dividual and  not  as  a  representative  of  any  committee  or  any- 
thing of  that  sort,  and  it  was  made  simply  to  get  the  matter 
before  the  association  for  discussion.  Our  schools  appreciate 
the  course  which  Mr.  Wyman  has  described.  Mr.  Wyman's 
company  sends  a  representative  to  Cornell  to  talk  to  the  men, 
and  it  is  difficult  to  find  a  room  large  enough  to  hold  the  men 
who  want  to  listen  to  that  representative. 

President  Beggs: — The  next  order  of  business  is  the  paper 
on  The  National  Fire  Protection  Association,  by  Mr.  Ralph 
Sweetland,  of  Boston,  Mass. 
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THE  NATIONAL  FIRE  PROTECTION  ASSOCIATION. 

By  Ralph  Sweetland,  Engineer, 

New  England  Insurance  Exchange,  Boston,  Mass. 

The  National  Fire  Protection  Association,  as  its  name  implies,  is 
an  association  whose  object  is  to  promote  the  science  and  improve 
the  methods  of  fire  protection.  It  was  organized  in  1896  by  men  con- 
nected with  stock  fire  insurance  companies  in  an  attempt  to  unify 
requirements  for  construction  in  new  and  old  buildings,  installation 
of  automatic  sprinklers  and  other  fire  appliances.  It  was  soon  seen, 
however,  that  if  the  association  was  to  accomplish  its  mission,  not 
only  the  underwriters  but  all  national  bodies  having  primary  jurisdic- 
tion must  be  included  in  its  membership.  To  that  end,  in  1904,  its 
constitution  was  changed  so  that  it  now  has  as  active  members,  the 
American  Institute  of  Architects,  the  American  Institute  of  Electrical 
Engineers,  the  American  Society  of  Mechanical  Engineers,  American 
Street  and  Interurban  Railway  Association,  American  Water  Works 
Association,  National  Board  of  Fire  Underwriters  and  practically 
every  insurance  organization  of  importance  throughout  this  country 
and  Canada. 

Its  work  might  be  described  as  the  preparation  of  standards  for 
so-called  fireproof  or  fire  resistive  construction,  slow  burning  construc- 
tion and  correction  of  buildings  of  inferior  construction,  especially  as 
regards  resisting  the  action  of  fire;  standards  for  fire  doors  and  fire 
shutters  and  wired  glass  windows;  standards  for  construction  and 
installation  of  all  fire  fighting  appliances  and  apparatus,  such  as  the 
automatic  sprinkler;  steam,  rotary,  centrifugal,  or  electric  fire  pump; 
hydrants,  hydrant  houses,  hose,  play  pipes ;  chemical  fire  extinguishers ; 
standards  for  signalling  systems  used  for  the  transmission  of  signals 
affecting  the  fire  hazard,  such  as  thermostats,  journal  alarms,  watch- 
man's time  recording  apparatus  and  automatic  sprinkler  alarms; 
standards  for  the  construction  of  ash  cans,  waste  cans,  safety  cans 
for  benzine,  gasolene,  etc. 

As  an  example  of  the  association's  method  of  treating  a  subject, 
I  might  cite  the  course  pursued  before  the  standard  for  construction 
and  equipment  of  "  Car  Houses "  was  completed.  A  committee  to 
consider  this  subject  was  appointed  early  in  1905  and  a •  preliminary 
report  was  submitted  to  the  association  in  May  of  that  year  which, 
after  being  discussed,  was  referred  back  for  further  consideration. 
The  committee  worked  on  the  matter  during  that  year  and  again 
submitted  a  report  in  May,   1906. 

This  report,  while  fairly  satisfactory,  was  not  finally  adopted  and 
was  again  referred  to  the  committee.  During  the  next  year,  after 
our  committee  was  practically  agreed,  a  conference  with  members  from 
your  association  was  requested  that  the  endorsement  of  this  report 
by  \t  might  be  obtained,-   This  conference,  as  you  ^r^  wejl  ^ware, 
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was  held,  a  joint  report  has  been  agreed  upon,  the  report  adopted  by 
the  National  Fire  Protection  Association,  and  will,  I  trust,  receive  the 
SLpproval  of  this  convention. 

During  the  time  that  the  matter  was  under  consideration  by  the 
committee,  the  data  obtained  from  numerous  fires  in  car  house  prop- 
erty was  gone  over,  engineers  engaged  in  designing  car  storage  build- 
ings were  consulted  and  numerous  tests  to  determine  the  efficiency 
of  the  protection  afforded  by  the  so-called  aisle  line  sprinklers  were 
made. 

Among  other  important  subjects  now  receiving  consideration  I 
would  call  attention  to  the  work  of  the  Committee  on  Cement  for 
Building  Construction  as  this  committee's  work  includes  an  investi- 
gation of  concrete,  a  material  coming  into  such  general  use  not  only 
for  foundations,  retaining  walls  and  bridges,  but  also  for  building 
construction.  Members  of  this  committee,  with  representatives  of 
the  United  States  Government,  various  engineering  associations, 
and  the  National  Board  of  Fire  Underwriters,  arranged  for  exten- 
sive tests,  which  are  being  made  by  the  Structural  Materials  Testing 
Laboratory  at  St  Louis.  Owing  to  the  non-completion  of  these  tests 
and  the  importance  of  harmonizing  differences  with  committees  from 
the  various  National  Societies,  such  as  the  American  Institute  of 
Architects,  Society  of  Civil  Engineers,  the  Mechanical  Engineers  and 
others,  the  report  of  this  committee  has'  not  yet  been  completed. 
It  well  illustrates,  however,  the  care  which  is  taken  by  our  associa- 
tion, not  only  to  have  our  standards  conform  to  what  we  believe 
to  be  the  best  practice  from  a  fire  point  of  view,  but  to  have  them 
accord    with    those    recommended    from   other    engineering    societies. 

In  the  preparation  of  a  standard  for  the  construction  and  installa- 
tion of  a  particular  device,  such,  for  example,  as  the  fire  door  and 
shutter,  wired  glass  window,  automatic  sprinkler,  etc.,  an  immense 
amount  of  experimental  work  is  necessary  to  determine  the  efficiency 
of  the  device  imder  conditions  as  near  actual  as  it  is  possible  to  obtain. 
That  the  tests  and  investigations  may  be  uniform  and  that  a  direct 
comparison  of  the  efficiency  of  particular  devices  may  be  made,  it  is 
necessary  that  these  tests  and  investigations  shall  be  done  by  experi- 
enced engineers,  trained  in  the  particular  line  of  investigation  in  which 
the  device  would  class. 

For  this  purpose  the  Underwriters'  Laboratories  at  Chicago,  which 
are  said  to  be  the  best  of  their  kind  in  the  world,  have  been  incor- 
porated and  tests  on  these  devices,  especially  as  to  whether  they  may 
create  a  fire  hazard  or  serve  as  a  fire  retardant,  are  here  made.  After 
a  particular  device  has  been  tested,  the  report  goes  to  a  committee 
of  the  association  for  final  review  and  for  vote  as  to  whether  it  is 
worthy  of  approval  or  not.  Take,  for  example,  the  tests  which  were  ' 
necessary  before  the  standard  for  a  fire  door  or  shutter  could  be 
decided  upon.  Numerous  doors  agreeing  with  the  proposed  standard 
W^r^  99nstructed,  hunj  wi^h  regular  l^ardware^  subjected  \o  ^  f\x% 
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upon  one  side,  the  temperature  running  as  high  as  2000^  Fahr.;  and 
then  while  the  doors  were  hot,  fire  streams  were  played  upon  them, 
thus  duplicating  actual  conditions  which  occur  when  a  fire  door  in 
an  opening  to  a  building  is  subjected  to  a  fire  on  one  side  with  hose 
streams  playing  into  the  building  and  striking  it. 

In  the  standards  for  the  construction  and  installation  of  automatic 
sprinklers,  field  conditions  as  near  as  possible,  are  duplicated,  such 
as  subjecting  the  sprinklers  to  as  extreme  a  water  pressure  as  would 
occur  by  severe  water  hammer;  the  effects  of  corrosion,  as  from  the 
fumes  of  sulphuric  or  muriatic  acid;  the  effect  of  loading,  as  when 
a  sprinkler  head  is  whitewashed  or  calcimined  at  the  time  the  ceiling 
of  the  room  is  so  treated ;  the  distribution  of  water  from  the  sprinkler 
under  smooth  or  joisted  ceilings  and  under  varying  pressures. 

Again  the  hand  chemical  fire  extinguisher,  a  device  which  is  com- 
ing into  quite  general  use  for  car  storage  houses,  might  be  mentioned 
to  show  the  detail  which  must  be  gone  into  before  a  standard  for 
such  a  device  can  be  issued.  Not  only  the  quality  of  the  material, 
thickness  of  the  shell,  coating  of  the  interior  to  resist  corrosion, 
strength  of  the  hose,  nozzle,  etc,  but  practically  every  detail  of  con- 
struction must  be  carefully  gone  into. 

As  soon  as  a  standard  for  a  particular  device  is  issued,  numerous 
manufacturers,  who  profess  ability  to  make  devices  agreeing  with  this 
standard,  request  approval  of  their  product.  Here,  again,  the  labora- 
tory is  called  upon  to  test  the  particular  make  of  apparatus  as  to 
whether  or  not  it  conforms  in  all  essential  features  to  the  pre-deter- 
mined  standard. 

Originally,  after  devices  as  made  by  a  number  of  manufacturers 
had  been  checked  up  and  found  to  agree  with  the  standard,  a  list  of 
such  manufacturers  was  issued  by  the  National  Board  of  Fire  Under- 
writers and  circulated  by  the  various  underwriting  boards  and  asso- 
ciations so  that  the  public  could  ascertain  in  advance  whethec  or  not 
a  certain  manufacturer's  device  was  or  was  not  approved. 

It  was  found,  however,  that  owing  to  competition,  while  a  manu- 
facturer could  make  a  device  which  would  meet  the  requirements  of 
the  standard  when  submitted  to  the  laboratories  for  test,  the  devices 
sold  in  the  open  market  in  many  cases  fell  far  short  of  the  standard, 
even  when  it  was  known  that  samples  would  be  obtained  from  the 
field,  sent  to  the  laboratories  and  tested.  *  This  led  to  the  introduction 
of  what  we  know  as  the  Factory  Inspection  Service. 

This  inspection  system  has  been  applied  to  hand  chemical  fire 
extinguishers,  fire  doors,  metal  framed  and  wired  glass  windows,  and 
is  about  to  be  applied  to  fire  hose  and  numerous  other  devices.  As 
this  inspection  service  is  carried  on  at  the  present  time,  an  engineer 
connected  with  the  laboratories,  visits  the  factory  of  the  manufacturer, 
checks  over  the  material,  the  process  and  the  completed  article  and 
a  tag  bearing  a  serial  number  and  a  statement  that  it  is  made  under 
laboratory  inspection,  is  then  fastened  to  the  article. 
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Consider  again  the  hand  chemical  fire  extinguisher,  as  this  is  a 
device  which  must  be  carefully  and  accurately  made,  since  possibly 
months  after  installation  it  may  be  needed  and  must  be  free  from 
corrosion,  capable  of  withstanding  a  high  pressure  and  must  freely 
discharge  its  contents.  A  factory  where  any  considerable  number  of 
these  are  being  turned  out  is  visited  by  the  engineer  two  or  three 
times  a  week.  He  notes  the  thickness  of  the  shell,  the  coating  of  the 
interior  surface,  the  attachment  of  the  hose,  the  condition  of  the 
nozzle  and  the  general  character  of  the  extinguisher  after  it  is  assem- 
bled. Tests  are  also  made  on  a  certain  number  of  extinguishers 
which  have  been  completed  since  the  engineer  was  last  in  the  factory 
and  if  any  of  these  fail,  the  whole  product  is  rejected. 

This  inspection  service,  as  you  will  note,  follows  quite  closely  the 
inspection  as  carried  on  by  the  government  for  armor  plate,  gups, 
ammunition,  etc  The  cost  of  this  inspection  service  to  the  consumer 
is  nominal  and  is  never  applied  where  its  cost  is  more  than  one  per 
cent  of  the  selling  price.  With  devices  bearing  these  labels  there  is 
a  reasonable  guarantee  that  the  customer  is  obtaining  that  for  which 
he  is  bargaining. 

Such,  briefly,  is  the  work  which  ou'r  association  is  trying  to 
accomplish.  In  most,  if  not  all,  of  this  work  you  are  necessarily 
interested  for,  with  the  large  amount  of  property  directly  under  your 
control,  you  are  anxious  to  have  it  in  such  a  condition  that  there 
will  not  only  be  the  least  liability  of  fire,  but  in  case  one  occurs  that 
the  flames  will  be  extinguished  with  as  little  trouble  and  inconvenience 
as  possible,  since,  regardless  of  the  money  which  you  may  collect  from 
insurance  companies,  the  loss  in  revenue  due  to  the  destruction  of 
property  is  of  very  serious  importance. 

In  closing  I  want  to  express  what  I  believe  to  be  the  desire  of 
our  association  and  this  is  that  you  take  an  active  interest  in  our 
work,  not  only  by  being  represented  at  our  annuat  meeting,  but  by 
serving  on  committees  and  assisting  in  promoting  the  best  methods 
of  construction  and  protection,  that  the  enormous  fire  waste,  amount- 
ing in  the  United  States  for  this  year  to  nearly  $185,000,000  may  be 
diminished. 

Discussion  of  Mr,  Sweetland' s  Paper.' 

President  Beggs: — We  are  under  obligations  to  Mr. 
Sweetland  for  the  care  in  the  preparation  of  his  paper  and  for 
the  points  brought  out.  As  Mr.  Staats  of  Qeveland  is  here 
and  has  pven  a  very  great  deal  of  thought  to  this  matter  we 
will  be  very  glad  to  hear  from  him. 

Mr.  Staats: — There  is  very  little  I  have  to  say  except 
that  in  the  first  clause  of  Mr.  Sweetland's  report  I  notice  that 
he  mentions  a  great  many  leading  associations  which  are  mem- 
bers of  the  National  Fire  Protection  Association,  and  then  in 
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the  last  clause  he  says  practically  every  insurance  association 
of  importance  throughout  this  country  and  Canada  are  in- 
cluded. Now  that  is  covering  some  of  the  greatest  under- 
writing institutions  in  America.  I  have  reference  to  the  As- 
sociated Factory  Mutual  Fire  Insurance  Companies  of  New 
England,  and  they  should  have  been  emphasized  in  this  re- 
port, except  that  possibly  the  report  comes  from  the  stock 
insurance  end  of  the  line.  Then  I  might  add  to  this  a  stock 
insurance  company,  the  American  Railway  Insurance  Com- 
pany which  was  the  first  organization  to  take  steps  toward 
promoting  the  interests  of  the  electric  railway  and  lighting 
companies.  That  company,  as  you  probably  know,  is  prac- 
tically made  up  of  the  electric  railway  and  lighting  companies 
and  you  will  probably  hear  more  from  that  under  the  report 
of  the  chairman  of  your  Insurance  Committee. 

Now  regarding  car ,  houses  and  the  equipment  of  the 
houses,  I  have  the  honor  to  be  a  member  of  the  Car  House 
Committee  of  the  National  Fire  Protection  Association  and 
work  in  conjunction  with  Mr.  Sweetland  so  that  you  sec  a 
mutual  insurance  man  and  a  cooperative  insurance  man  and 
a  stock  insurance  man  can  work  along  the  same  lines  if  we 
have  a  correct  understanding. 

I  believe  I  express  the  feeling  of  the  convention  when  I 
say  I  am  very  glad  to  see  the  old  line  companies  and  their 
representatives  coming  a  little  nearer  to  the  members  of  this 
association.     I  think  that  eventually  it  will  prove  a  benefit. 

The  last  feature  to  which  I  would  make  reference  is  the  ab- 
sence of  anything  that  the  National  Fire  Protection  Associa- 
tion might  offer  in  the  way  of  reduced  cost  of  insurance  after 
all  these  appliances  which  they  so  strongly  recommended  have 
been  introduced. 

Mr.  Sweetland: — If  there  is  no  other  member  that  has 
anything  to  say,  I  would  like  to  reply  to  Mr.  Staats. 

It  is  true  that  I  mentioned  no  insurance  organization  other 
than  the  National  Board  of  Fire  Underwriters,  since  I  did 
not  wish  to  mention  some  without  mentioning  all.  This 
paper  did  not  attempt  to  describe  any  particular  form  of 
procedure  which  would  be  necessary  in  order  to  reduce  the 
insurance  rate  on  a  particular  building  or  property,  and  was 
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simply  intended  to  interest  the  American  Street  and  Interurban. 
Railway  Association,  and  its  individual  members,  in  the  broad 
subject  of  fire  prevention.    The  questions  raised  by  Mr.  Staats 
would  be  taken  up  by  an  insurance  organization  or  company 
v/hen  a  method  of  protection  for  a  building  was  suggested. 

President  Beggs  :—  The  next  paper  is  by  Mr.  H.  T.  Cam- 
pion and  Mr.  William  McClellan,  of  New  York.  On  account 
of  the  lateness  of  the  hour,  and  at  the  suggestion  of  Mr. 
McClellan,  this  paper  will  be  read  by  title  only,  provided  there 
are  no  objections  to  so  doing.  There  being  no  objections,  it  is 
so  ordered  and  the  paper  will  be  printed  in  full  in  the  annual 
proceedings  of  the  association. 

THE  INFLUENCE  OF  THE  DESIGN  OF  RAILWAY  STRUC- 
TURES ON  ECONOMY  OF  OPERATION. 

By  H.  T.  Campion  and  William  McClellan, 
New  York,  N.  Y. 

There  is  no  doubt  whatever  that  some  of  the  finest  engineering 
in  the  world  has  been  done  in  connection  with  the  larger  power  plants 
of  the  country,  and  the  writers  have  no  intention  of  criticising  or  dis- 
cussing these  more  important  examples  of  railway  work.  In  traveling 
over  the  country,  however,  on  various  kinds  of  engineering  business, 
one  naturally  sees  a  large  number  of  the  smaller  plants.  In  many 
cases  it  is  interesting  to  note  the  great  ingenuity  bv  which  money  is 
saved  and  extraordinary  results  accomplished.  The  struggle  for  net 
earnings  is  so  great  and  the  intelligence  of  the  average  engineer  to- 
gether with  the  wide  spread  diffusion  of  information  is  such  that  one 
need  not  be  surprised  at  the  great  effort  which  is  made  to  reduce  the 
expense  to  a  minimum.  But  in  spite  of  all  this,  it  is  almost  pathetic 
at  times  to  see  the  amount  of  effort  spent  in  wrong  directions  and  the 
neglect  of  very  important  factors  of  operation  in  the  attempt  to 
reduce  minor  ones  which  may  be  more  obvious  and  outstanding. 

Perhaps  this  neglect  is  found  more  frequently  in  connection  with 
structures  and  their  accessories  than  anywhere  else.  When  a  power 
house  consists  of  an  engine  or  two  with  only  a  few  boilers,  it  seems 
as  though  any  one  can  design  it.  The  car  barn  may  apparently  be 
placed  here,  there,  anywhere,  so  long  as  it  is  along  the  line  of  the 
road.  The  cars  may  be  gotten  out  and  into  it  in  any  fashion  which 
occurs  first  to  the  person  who  makes  the  design.  Presumably,  the  car 
inspectors  will  get  the  trucks  from  under  the  cars  in  some  way,  so  no 
great  effort  need  be  made  to  do  this  quickly  and  conveniently.  Rein- 
forced concrete  is  somewhat  new  and  desirable  in  many  cases  so  that 
it  is  often  used  to  the  exclusion  of  steel,  brick,  and  other  materials 
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whether  it  is  most  suitable  and'  least  expensive  or  not    These  are 
only  a  few  points  indicating  how  the  law  of  economy  is  violated. 

The  effect  which  the  design  of  structures  has  on  cost  of  operation 
is  two  fold:  first,  through  maintenance  charges;  second,  through  con- 
venience and  adaptability  in  reducing  the  labor  item.  The  writers  know 
of  several  roads  to-day,  for  example,  which  are  operating  an  unneces- 
sarily large  total  number  of  cars  because  too  great  a  percentage  of 
them  are  in  the  shop  constantly.  Cost  of  operation  suffers  here 
because  of  the  increased  fixed  charges  and,  again,  because  of  the  large 
repair  costs. 

But  the  real  cause  is  the  lack  of  shop  facilities.  In  many  cases, 
this  lack  is  due,  not  to  actual  want  of  room,  but  rather  because  the 
space  is  inappropriatelv  utilized,  or  proper  accessories  are  not  provided. 

In  connection  with  the  power  house,  coal  and  ash-handling  furnish 
other  examples  full  of  infinite  and  frequently  expensive  variety. 

The  greater  demand  for  liability,  both  for  the  public  and  the  em- 
ployes, has  introduced  a  cost  which  can  be  reduced  through  proper 
attention  to  design  of  buildings  and  highway  bridges.  This  is  partic- 
ularly so  for  the  new  high  tension  alternating  roads.  Finally,  the 
matter  of  maintenance,  really  a  large  item  in  the  cost  of  operation,  is 
greatly  influenced  by  the  choice  of  materials. 

As. proof  that  these  are  facts  and  not  fancies,  it  is  only  necessarv 
to  point  to  the  great  number  of  roads  which  are  yearly  taken  under 
the  control  of  large  operating  firms  or  companies.  About  the  time 
these  roads  are  taken  over,  they  are  tottering  and  about  to  fall.  As 
soon  as  they  are  acquired,  the  strong  engineering  talent  of  the  new 
company  starts  an  extensive  system  of  improvement.  Many  times  it 
is  carried  out  graduallv  and  in  such  a  way  that  the  original  owner  with 
perhaps  little  money  could  have  done  it  had  there  been  sufficient  in- 
sight and  foresight. 

The  reasons  for  this  apparent  blindness  are  not  hard  to  find.  First, 
we  have  the  almost  total  absence  of  any  systematic  recording  or  an- 
alysis of  costs;  and  second,  an  utter  lack  of  any  proper  idea  of  a 
provision  for  maintenance.  There  is  no  understanding  of  what  a 
serious  cost  proper  maintenance  really  is.  If  there  were,  greater 
efforts  in  design  would  always  be  made  to  reduce  it  to  a  minimum. 

Thei'e  is  not  space  in  such  a  paper  as  this  to  cover  the  whole  ground 
of  our  subject.  We  shall  merely  give  some  more  or  less  detached 
notes  on  these  points  which  come  up  for  discussion  most  frequently, 
particularly  in  connection  with  smaller  systems,  and  where  the  answer 
is  often  not  obvious  or  easily  obtained  and  yet  is  of  the  utmost 
importance. 

Materials. 

Before  discussing  certain  details  of  particular  structures,  it  may 
be  well  to  say  a  few  words  about  materials  in  general,  especially  as 
there  seem  to  be  many  erroneous  ideas  prevalent 

This  may  be  called  the  day  of  reinforced  concrete,  not  because 
other  materials  are  not  being  used  in  large  quantities,  but  because  its 
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introduction  has  been  recent  and  the  increase  of  its  use  very  rapid. 
There  seems  to  be  a  disposition  on  the  part  of  all  owners  to  try  to 
find  same  excuse  to  explain  why  they  have  not  found  it  advisable  in 
certain  cases  to  Use  reinforced  concrete.  We  have  of  late  frequently 
found  men  who  apparently  believe  they  are  using  some  inferior  sub- 
stitute when  building  structural  work  with  steel  or  wood.  Yet  it  does 
not  seem  to  be  as  well  known  as  it  ought  that  reinforced  concrete  has 
certain  limitations  and,  although  it  is  one  of  the  most  useful  building 
materials  ever  devised,  it  is  not  applicable  to  all  kinds  of  work. 

In  the  first  place,  reinforced  concrete  is  not  beautiful  in  itself  and, 
unless  much  money  is  spent  in  very  elaborate  centering  and  in  finish- 
ing, it  cannot  be  made  attractive  from  the  standpoint  of  aesthetics. 
The  beauty  of  reinforced  concrete  lies  in  its  solidity  and  its  very  ap- 
parent durability. 

It  is  also  very  apparent  that  changes  cannot  be  made  in  reinforced 
concrete  buildings.  Therefore,  unless  plans  are  fairly  well  determined 
for  a  building,  it  would  not  be  advisable  to  build  of  reinforced  con- 
crete. It  should  be  remembered  that  in  destroying  a  reinforced  con- 
crete building  there  is  little  or  no  salvage.  And  frequently  added 
expense  to  dispose  of  the  material  after  it  is  taken  down  is  necessitated. 

The  most  attractive  features  about  reinforced  concrete  are,  of 
course,  its  fireproof  qualities  and  the  total  absence  of  any  mainte- 
nance charges.  It  must  be  conceded  that  these  two  arguments  are 
very  powerful  and  will  warrant  even  some  extra  amount  in.  the  in- 
vestment. The  difference  in  cost,  however,  should  be  very  carefully 
calculated  and  capitalized  in  order  to  see  whether  such  extra  expense 
as  may  be  required  is  warranted.  Maintenance  charge  on  interior 
steel  work  is  very  small  and  for  long  spans  such  structural  work  costs 
less  than  concrete  steel  under  ordinary  circumstances.  There  may  be 
certain  conditions  which  may  warrant  using  concrete  for  very  long 
spans.  The  writers  are  now  engaged  in  placing  concrete  roof  girders 
over  a  span  of  seventy  feet.  1  hcse  girders  require  no  greater  head 
than  would  a  steel  or  wooden  truss  and,  though  eighteen  inches  thick, 
they  will  not  look  cumbersome  owing  to  their  great  length.  Concrete 
girders  on  such  a  span  are  only  p()ssil)le  because  all  the  material  ex- 
cept cement  is  found  right  on  the  site. 

Fig.  I  gives  a  view  of  a  paint  shop  in  which  girders  of  forty-eight 
feet  span  were  found  much  cheaper  and  entirely  advisable  under  the 
circumstances.  This  span  is  not  what  would  be  considered  a  long 
span,  however. 

In  view  of  the  numerous  accidents  which  have  happened  to  con- 
crete structures  lately,  it  should  be  emphasized  that  there  need  be  no 
hesitancy  in  using  this  material.  It  is  necessary,  of  course,  to  exercise 
eterna^  vigilance  as  to  the  materials  used  and  the  method  of  placing. 
The  cement,  sand,  and  stone  may  be  chosen  under  the  best  specifi- 
cations and  with  the  most  rigid  inspection,  but  this  is  no  guarantee 
whatever  that  a  good  building  will,  result.    As  nothing  definite  can 
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be  determined  by  inspection  after  the  removal  of  the  forms,  the  in- 
spection must  be  unceasing  and  rigid  while  the  concrete  is  being 
placed.  This  feature  must  be  considered  as  an  inherent  weakness  in  all 
concrete  construction.    It  can  be  almost  entirely  eliminated  by  vigilance. 

Another  advantage  which  concrete  has  is  its  ability  to  take  up  vibra- 
tion. No  one  need  fear  that  even  extreme  vibration  will  cause  anv 
failure  in  a  reinforced  concrete  structtfre.  This  makes  it  particularly 
useful  for  highway  and  other  bridges  where  its  cost  is  not  prohibitive. 

In  Fig.  2,  it  will  be  noted  that  the  crane  girders  are  made  of  rein- 
forced concrete.  These  have  been  in  use  for  several  years  and,  to- 
gether with  numerous  other  examples,  have  shown  that  it  is  both  safe 
and  advisable  to  use  reinforced  concrete  in  such  cases,  where  all  other 
conditions  will  warrant  it. 

On  the  other  hand,  there  are  cases  which  will  be  noted  where  steel 
is  more  advisable  and  where  concrete  is  really  not  applicable  at  all. 
In  noting  the  advantages  of  reinforced  concrete,  the  very  definite 
advantages  of  steel  should  not  be  forgotten.  It  is  very  mucli  less 
bulky  which  would  be  an  argument  where  space  is  very  valuable  or 
hard  to  obtain.  It  is  entirely  unaffected  by  oils  which  are  frequently 
found  in  connection  with  machinery  and  engines.  It  is  for  this  reason 
that  some  persons  favor  steel  for  turbine  foundations  rather  than 
reinforced  concrete.  Numerous  experiments  have  shown  that  signal 
oil  dripping  on  concrete  soon  causes  it  to  lose  its  strength,  and  dis- 
integrate. It  may,  therefore,  be  possible  that  concrete  foundations 
under  turbines  might  be  seriously  weakened  if  the  lubricating  oil 
dripped  or  soaked  into  the  concrete  to  any  great  extent. 

As  a  matter  0/  fact,  the  joint  use  of  structural  steel  and  reinforced 
concrete  is  frequently  the  best  solution  of  the  problem  —  examples  are 
shown  in  Figs.  3,  5  and  7.  Around  the  engines  and  turbines,  and  for 
turbine  foundations,  this  will  usually  be  true. 

Coal  and  Asu-Handling. 

One  of  the  features  which  has  much  to  do  with  influencing  the  cost 
of  operation  and  which  is  frequently  neglected  in  the  smaller  plants 
is  that  of  coal  and  ash-handling.  Certain  circumstances  demand  an 
overhead  bunker  with  conveying  apparatus  while,  under  other  condi- 
tions, pockets  are  more  advisable.  Where  overhead  bunkers  are  used, 
great  care  should  be  taken  in  the  choice  of  type  and  material,  as  other- 
wise maintenance  costs  rhay  be  very  hieh. 

In  the  sus.)ended,  or  catenary  tyoe,  the  structure  requires  frequent 
painting  and,  to  insure  a  reasonable  long  life,  a  lining  is  demanded. 
This  lining  is  usually  built  of  concrete  in  which  a  metal  mesh  should 
be  placed  to  prevent,  as  much  as  possible,  the  cracks  which  come,  not 
only  from  temperature  variations,  but  also  from  alterations  in  the 
shape  of  the  structure  due  to  load  changes. 

If  long  life  and  low  maintenance  are  to  follow,  the  effect  of  this 
alteration  in  shape  xlue  to  change  of  load  must  be  carefully  looked 
after  in  design. 
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Water  draining  over  coal  forms  an  attacking  sulphurous  acid. 
Should  cracks  and  fissures  develop  in  the  concrete  lining,  this  acid 
will  enter,  not  only  corroding  the  steel  structure  but  also  eating  its 
way  into  the  more  porOus  concrete  and  possibly  neutralizing  its  alka- 
line properties. 

In  the  rigid  type  of  bunker,  we  have  other  conditions  to  guard 
against.  Fig.  3,  shows  a  typical  sketch  of  this  type  in  which  steel  has 
been  used  for  the  main  supporting  members  because  the  loads,  or  their 
resulting  movements,  are  so  great  as  to  make  the  entire  use  of  concrete 
inadvisable  on  account  of  the  great  bulk  necessary  and  the  expense 
entailed  by  its  added  dead  load  on  the  foundations  of  the  structure. 
The  principal   risks   to  be  guarded  against   is  its  tendency  to  crack 


Fig.  3. —  Steel  &  Concrete  Coal  Bunker. 

from  temperature  changes,  opening  it  to  the  dangers  enumerated  in 
the  case  of  concrete  linings  of  steel  bunkers,  and,  furthermore,  causing 
unsightly  leaks  in  the  boiler  room.  There  is  also  the  abrasive  action 
of  the  falling  coals  on  the  surface  of  the  concrete. 

The  last  item  can  be  guarded  against  by  applying  to  the  inner  sur- 
faces of  the  structure  a  hard,  well  rubbed  granolithic  surface  which, 
if  properly  applied,  will  resist  such  abrasion  as  a  comparatively  soft 
material  like  coal  will  c^use. 
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The  first  objection,  temperature  cracks,  can  and  should  be  taken 
care  of  in  the  design.  The  units  of  the  structure  should  be  in  short 
lengths  and  a  water-tight  joint  can  be  provided  in  a  number  of  ways. 
Fig.  4  shows  one  simple  and  effective  way  of  making  a  joint 
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Fig.  4. —  Waterproof  Joint. 

It  is  difficult  to  give  any  accurate  comparison  of  costs  of  the  two 
types  of  bunkers.  There  is,  of  necessity,  great  variation  owing  to 
difference  of  size,  design,  and  amount  and  kind  of  coal  passing  through. 
The  life  of  the  unlined  bunker  with  average  coal  will  be,  perhaps,  eight 
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Fig.  5. —  Coal  Pockets. 


to  ten  years.  The  writers  took  down  one  and  found,  by  drilling,  the 
metal  shell  reduced  more  than  one-half  in  thickness  in  this  time. 
Maintenance  on  the  rigid  concrete  type  and  on  the  lined  catenary  type 
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is  practically  zero,  though  the  rigid  type  has  somewhat  the  advantage. 
Depreciation  on  the  rigid  type  and  concrete-lined  type  is  practically 
zero. 

What  is  more  surprising,  however,  is  the  great  lack  of  attention 
given  to  economical  handling  of  coal  for  hand-fired  boilers.  We  must 
pass  this  with  only  a  word.  Frequently  an  overhead  bunker  is  ad- 
visable.   If  not,  the  scheme  shown  in  Fig.  5  is  very  useful  and  inex- 


FiG.  7. —  Steel  and  Concrete  Ash  Bin. 

pensive.  A  series  of  bins  is  built  using  the  boiler  room  wall  for  ope 
side.    The  illustration  is  self  explanatory. 

In  the  handling  of  ashes,  there  often  could  be  much  improvement. 

Where  the  ashes  drop  directly  underneath  the  boilers,  pockets  can 
be  most  effectively  and  economically  constructed  of  concrete  and  made 
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a  part  of  the  boiler  room  flexor  structure  as  shown  in  Fig.  6,  leaving  a 
comparatively  clear  basement  for  the  handling  of  ashes,  either  by  the 
industrial  railway  method  or  by  some  conveying  scheme. 

In  some  cases,  pockets  of  this  description  have  been  lined  with 
fire  brick  but  the  temperatures  are  so  much  under  the  point  where 
concrete  loses  its  water  of  crystallization  that  it  seems  an  unnecessary 
expense  to  socnd  money  for  this  purpose. 


Fig.  8. —  Concrete  Ash  Bin. 

In  building  in  the  cast  iron  gate  frames,  care  should  be  taken  to 
set  them  in  two  or  more  pieces,  for  if  they  are  set  in  in  one  piece, 
their  expansion  will  certainly  cause  serious  cracks  in  the  concrete 
pockets. 
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In  storing  ashes  removed  from  the  boilers  for  final  disposal  at 
such  times  as  best  suit  the  operating  conditions  of  a  railway,  rein- 
forced concrete  ash  bins  have  been  almost  Universally  adopted  on 
account  of  the  fact  that  metal  structures  are  not  only  costly  but  have 
a  very  short  life  under  the  trying  duty  of  containing  coal  ash  with 
hs  high  percentage  of  corrosion  acids. 

These  concrete  structures,  too,  can  be  arranged  in  so  many  ways 
to  suit  local  conditions,  that  they  meet  requirements  which  no  other 
material  could.  Their  cost  varies  considerably  on  account  of  location, 
height,  and  ratio  of  wall,  floor,  and  roof  area  to  cubical  contents,  but 
a  range  of  from  30  to  50  cents  per  cubic  foot  of  contained  area  will 
cover  most  cases.  In  large  structures,  the  price  may  be  even  lower, 
but  as  no  maintenance  of  the  structure  is  required,  the  first  cost  is  the 
last  cost. 


Fig.  9. —  Duct  to  ee  Conxreted  in  Floor. 

Fig.  7,  shows  one  of  these  bins  made  of  a  combination  of  structural 
steel  and  reinforced  concrete,  while  Fig.  8  shows  a  bin  made  entirely 
of  the  latter  material. 

Sub- Stations. 

So  far  as  operating  costs  are  concerned,  little  can  be  said  on  sub- 
stations as  structures.  They  have  received  much  attention  and  are, 
on  the  average,  very  well  designed.     Concrete  has  been  used  much  and 
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advisedly>  It  is  expensive,  however,  to  use  monolithic  concrete  for 
bus  bar  compartments.  Brick  with  either  stone  or  concrete  slabs  is 
much  better.  Concrete  is  verv  useful  in  floors,  however,  and  fre- 
quently serves  to  dispose  of  the  loricated  duct  problem  cheaply  and 
cffectivelv.    Fig.  9,  illustrates  its  possibilities  for  this  purpose. 

Car  Barns  and  Shops. 

As  remarked  before,  many  roads  have  an  unwarranted  investment 
in  rolling  stock  simply  because  of  inadequate  shop  facilities.  Steam 
roads  have  proven  in  the  past  —  and  are  doing  so  yet  —  that  low 
operating  costs  mean  good  shop  facilities.  By  the  latter  term  are  in- 
cluded facilities  provided  for  "  road  repairs "  as  well  as  for  "  shop 
repairs."  Care  for  both  classes  is  absolutely  essential  to  success  in 
operating  and  in  this  feature  alone,  more  roads  fail  than  in  any  other. 

"  Road  repairs "  are  naturally  made  at  the  barns,  while  "  shop 
repairs "  are  made  at  some  centrally  located  plant  These  buildings 
should  be  located  and  designed  relatively  to  each  other  so  as  to  pro- 
vide the  greatest  usefulness.  It  is  true  that  an  electric  car  has  no 
strict  "stage"  but  can  go  on  indefinitely  with  very  brief  or  no  lay- 
overs. Nevertheless,  this  is  not  a  practical  method  of  operation. 
Cars  must  be  taken  off  for  thorough  inspection  at  regular  intervals. 
This  inspection,  however,  should  take  as  little  time  as  possible,  and 
the  shops  and  barns  should  be  located  so  as  to  make  this  possible. 
No  rule  can  be  given,  bimply  keep  in  mind  that  every  hour  a  car 
is  kept  in  the  shop  unnecessarily  means  loss. 

The  car  bam  and  shops  should  be  absolutely  fireproof.  This  will 
be  Appreciated  when  it  is  remembered  that  cara  are  largely  inflam- 
mable and  fire  usually  causes  total  destruction.  In  addition,  there 
is  always  a  comparatively  large  amount  of  inflammable  material  around 
with  workmen  carrying  on  operations  which  require  beat  or  flame. 
Finally,  we  have  the  numerous  chances  for  accidental  arcs.  At  present, 
reinforced  concrete  is  most  popular  and  will  probably  remain  so. 
Other  materials  serve  very  well,  however,  and  local  conditions  will 
frequently  prove  them  more  advisable.  It  is  interesting  to  note  the 
following  approximate  costs  of  different  types  drawn  from  experience : 

Per  sq.  ft. 

Timber  barn,  two-track  bays,  sides  covered  with  cor- 
rugated iron   . .'. $0.55  to  $0.70 

Timber  bam,  three-track  bays,  brick  or  stone  walls..  i.io  to    1.30 

Fireproof    concrete    bam,    three-track    bays,    concrete 

or   brick   walls 1.25  to    1.50 

Clear  span  steel  roof,  eight  to  ten  tracks,  brick  walls.  1.40  to    2.00 

The  cost  of  barns  is  often  needlessly  increased  by  including  mu<;h 
special  track  work  in  the  covered  bam  space.  Even  transfer  tables 
can  usually  be  left  outside  the  barn  proper  and  their  cost  reduced. 

In  shops  particularly,  the  space  should  be  nicely  proportioned  and 
there  should  be  no  backward  movement  in  the  progress  of  the  cars 
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through    them.    For    convenience,    we    may    divide    a    shop    plant   as 
follows : 

1.  Inspection  shops  with  pits  and  standing  space  in  rear. 

2.  "Jacking-up"    shop    with    carpenter,    machine    and    blacksmith 

shops  close  by. 

3.  Paint  shop. 

4.  Erecting  shop  with  pits. 

The  inspection  shops  with  pits  should  be  ample. to  receive  cars  as 
they  come  in.  The  standing  space  is  provided  back  of  the  pits  so 
as  to  allow  the  superintendent  to  properly  distribute  his  work  among 
the  different  shop  departments. 

The  "  jacking-up  "  shop  should  be  well  orovided  with  facilities  for 
removing  trucks  from  cars.  For  this  purpose  no  device  is  quite  so 
useful  as  a  double  crane  of  sufficient  capacity  to  raise  the  whole  car 
body  in  one  lift.  We  shall  some  day  provide  for  this  lifting  in  the 
design  of  the  car  body  and  thus  avoid  even  the  necessity  of  slinging 
the  car  for  lifting. 


Fig.  10. —  Truck  Transfer  Table. 

Trucks  are  usually  removed  from  the  end  but  this  is  due  more 
often  to  custom  than  to  the  best  method.  Fig.  10  shows  a  method 
by  which  trucks  may  be  removed  from  the  side  by  means  of  a  small 
transfer  table.  This  is  especially  useful  where  jacks  must  be  used 
and  where  pilots  are  not  easily  taken  off.  It  will  usually  be  necessary 
to  raise  the  car  only  a  few  inches  to  disengage  the  center  bearing. 
Space  will  frequently  be  saved  and  the  time  much  reduced.  It  will 
be  very  available  in  small  combination  barns  and  shops.    It  is  also 
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especially  useful  for  emergency  repairs.  Moreover,  such  a  device  will 
become  almost  necessary  in  barns  on  high  tension  systems  for  the  pur- 
pose of  removing  transformers  and  other  heavy  pieces.  It  was  for 
such  a  purnose  that  it  was  first  designed  by  one  of  the  authors. 

The  paint  shop  should  be  in  close  proximity  to  the  carpenter  shpp 
though  paint-mixing  should  be  done  in  a  well  guarded  —  perhaps  a 
separate  room.  Ample  space  should  be  provided  for  the  cars  while 
drying,  the  time  for  which  varies  greatly  according  to  the  finish. 

There  has  been  much  discussion  on  pits  but  the  last  word  has  jiot 
been  said.  Time  will  be  saved  by  making  the  pits  communicating 
instead  of  independent.  They  should  be  deep  enough  to  allow  a  man 
to  work  without  stooping.  Fig.  11  shows  a  type  of  construction  that 
is  very  convenient.  It  provides  ease  of  working  on  the  car  both  from 
the  floor  of  the  barn  and  from  the  pit.  It  is  very  useful  in  adjusting 
or  replacing  brake  shoes. 

The  lighting  in  pits  is  usually  inconvenient  and  insufficient.  Fig.  12 
shows  a  pit  lighting  unit  which,  placed  every  twenty  feet  staggered  on 
both  sides  of  the  pit,  gives  adequate  and  effective  lighting.  Extension 
cords  are  provided  for  without  extinguishing  the  general  lighting. 


Fig.  12. —  Pit  Light. 

Storage  Barns. 
Proper  storage  of  cars  is  necessary  if  costs  are  not  to  be  increased. 
Three  types  of  barns  have  been  used. 

1.  Open  barn  in  which  the  office,  sand  compartment,  and  perhaps 

small    repair    shop    are    enclosed.     Generally    the    cars    are 
entirely  in  the  open. 

2.  The  semi-enclosed  barn  in  which  a  roof  is  supported  by  posts 

with  walls  reaching  perhaps  6  to  10  feet  above  the  track,  the 
entire  front  or  entrance  end  being  open. 

3.  The  closed  barn   made  up  of  4  to  9-track  units   separated  by 

division  walls.    The  entrances  are  closed  by  rolling  or  sliding 

doors. 
The  semi-enclosed  barn  seems  to  answer  all  requirements  except, 
perhaps,  fire  protection  from  the  outside.  Steam  men  have  stored 
their  cars  outdoors  always,  but  electric  men  have  usually  wanted  a 
roof.  This  is,  perhaps,  necessary  on  account  of  the  equipment,  and 
because  they  frequently  go  into  service  on  emerging  from  the  barn 
without  first  standing  in  a  closed  terminal. 
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The  final  structure  that  has  a  great  influence  on  cost  of  operation 
is  the  grade  or  highway  crossing.  It  is  surprising  how  fast  we  are 
learning  how  much  we  can  save  by  abolishing  grade  crossings.  There 
are  many  types  in  use,  but  the  most  available  material  is  concrete. 
The  first  cost  is  usually  low,  the  maintenance  is  nothing,  and  the 
depreciation  is  zero.    Fig.  13  (page  142)  shows  one  very  good  example. 

In  all  new  roads,  a  constantly,  growing  proportion  of  the  estimate 
is  for  such  highway  crossings.  The  cost  of  a  single  accident  is  fre- 
quently enough  to  pay  for  several  such  crossings.  The  argument  is 
plain. 

President  Beggs  : —  The  convention  in  the  absence  of  any 
order  will  stand  adjourned  until  9:30  o'clock  to-morrow  morn- 
ing in  the  sun  parlor  near  the  outer  end  of  the  steel  pier. 

The  convention  then  adjourned  to  9:30  a.  m.,  of  Thursday. 
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THURSDAY  MORNING  SESSION. 
October  17,  1907. 

The  second  session  of  the  convention  was  called  to  order  at 
ID  o'clock,  in  the  sun  parlor  on  the  steel  pier.  ' 

President  Beggs: — The  first  order  of  business  is  the  ap- 
pointment of  a  nominating  committee.  I  will  appoint  as  mem- 
bers of  the  nominating  committee  Mr.  W.  Caryl  Ely  as  chair- 
man, Mr.  C.  S.  Sergeant  of  Boston,  Mr.  A.  E.  Lang,  of  Toledo, 
and  any  additional  past  presidents  who  may  be  present  at  the 
session.  My  purpose  in  appointing  past  presidents  as  the 
members  of  this  committee  is  that  they  know  what  the  require- 
ments of  the  association  are,  and  the  responsibilities  which  de- 
volve upon  its  officers. 

The  next  order  of  business  is  the  Report  of  the  Committee 
on  Promotion  of  Traffic.  If  there  is  no  objection,  this  report 
will  be  presented  later  on  in  the  session  and  discussed  in  con- 
nection with  the  papers  on  Advertising  and  Publicity.  There 
being  no  objection,  it  is  so  ordered. 

The  next  order  of  business  is  the  report  of  the  Committee 
on  Rules  for  the  government  of  motormen  and  conductors,  of 
which  committee  Mr.  E.  G.  Connette,  of  Worcester,  Massachu- 
setts, is  chairman.  Mr.  Connette  is  present  and  I  will  call 
upon  him  to  present  the  report. 

REPORT  OF  THE  COMMITTER  ON  STANDARD  CODE  OF 

RULES. 

To  the  American  Street  and  Interurban  Railzvay  Association: 

Gentlemen. — Your  Committee  on  Standard  Code  rf  Rules  respect- 
fully reports  that  data  sheet  No.  18  was  sent  out  to  the  various  members 
of  the  association,  as  veil  as  to  companies  which  are  not  members, 
asking  for  the  following  information : 

1.  Company. 

2.  City. 

3.  State. 

4.  Urban  or  interurban  system. 

5.  Have  you  read  the  report  of  the  Standard  Rules  Committee 
which  was  submitted  to  the  convention  at  Columbus,  Ohio,  October, 
1906? 

6.  If  so,  have  you  adopted  these  rules  as  standard  on  your  lines? 

[144] 
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7.  If  you  have  not  adopted  these  rules  as  standard,  would  yot 
kindly  give  the  committee  your  reason  for  not  doing  so? 

8.  If  you  have  not  read  the  report  of  the  committee,  will  you  please 
send  for  a  copy  of  the  report  to  the  secretary  of  the  association? 

9.  Have  you  any  suggestions  for  the  consideration  of  the  committee 
relative  to  the  report  submitted  at  Columbus? 

10.  Remarks. 

A  large  number  of  these  data  sheets  were  filled  out  and  returned 
and  your  committee  is  pleased  to  report  that  a  large  number  of 
the  members  of  this  association  have  adopted  the  standard  rules,  with 
such  additions  as  local  conditions  required.  A  few  companies  have 
used  the  standard  rules  as  a  basis,  but  have  not  followed  the  recom- 
mendations of  the  committee  in  regard  to  preserving  the  integrity  of 
the  numbers,  etc.,  as  recommended  in  the  report  submitted  at  the 
Columbus  convention.  Three  of  the  larger  companies  report  that 
they  have  not  adopted  the  standard  rules;  one  of  which  does 
not  give  any  reason;  another  gives  as  a  reason  that  it  has  its  own 
book  of  rules;  the  third  states  that  it  has  a  supply  of  rule  books 
on  hand  and  considers  that  its  rules  are  suitable  for  local  conditions, 
but  that  it  favors  standard  rules  as  far  as  practicable.  Another 
company  reports  that  it  has  not  adopted  the  rules,  because  they  do 
not  provide  for  a  joint  use  of  tracks  by  steam  and  electric  trains. 
This,  of  course,  is  an  unusual  condition,  which  the  committee  has 
not  yet  considered. 

Very  few  suggestions  have  been  submitted  for  consideration.  The 
committee,  therefore,  can  only  report  progress  as  to  further  recom- 
mendations and  that  the  matters  now  under  consideration  be  taken  up 
by  the  committee  appointed  for  the  ensuing  year  to  consider  this 
subject. 

Respectfully  submitted, 

E.  G.  CoNNETTE,  Chairman, 

E.  C.  Faber, 

E.  J.  Ryon, 

J.  N.  Shannahan, 
Committee  on  Standard  Code  of  Rules. 

Discussion  of  the  Report  of  the  Committee  on  Rules. 
Mr.  Connette: — Mr.  President,  I  would  like  to  add  to 
this  report  that  there  is  one  concern  v^hich  controls  a  larp^e 
number  of  properties  which  has  its  own  book  of  rules,  and  that 
book  of  rules  has  been  adopted  on  all  of  its  properties.  Then 
there  is  another  holding  company  which  controls  perhaps  six 
or  eight  different  properties.  They  are  members  of  this  asso- 
ciation, but  they  have  adopted  their  own  book  of  rules,  and  do 
not  seem  inclined  to  change.  The  Central  Electric  Railway 
Association  has  taken  our  book  of  standard  rules  practically 
10 
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as  a  basis  for  their  rules,  and  has  used  them  as  far  as  it  saw 
fit,  but  has  gotten  up  a  book  of  its  own,  claiming  that  there 
are  a  great  many  conditions  existing  among  its  companies 
which  our  book  of  rules  do  not  cover.  The  New  York  State 
Street  Railway  Association  has  practically  adopted  our  stand- 
ard rules,  and  they  are  in  effect  in  a  large  number  of  cities  in 
the  State  of  New  York.  Now  it  seems  to  me  that  the  work  of 
this  committee  for  the  ensuing  year  should  be  to  make  an 
effort  to  have  a  conference  with  representatives  of  these  two 
companies,  and  also  with  representatives  of  the  Central  Elec- 
tric Railway  Association,  to  see  if  there  is  not  some  ground 
upon  which  we  can  reach  a  conclusion  that  will  result  in  one 
standard  book  of  rules. 

President  Beggs. —  I  would  like  to  supplement  what  the 
chairman  of  the  committee  has  said.  We  have  two  very  large 
systems  as  well  as  a  number  of  independent  smaller  ones  in 
various  sections  of  the  country,  and,  while  urgently  desiring 
a  set  of  standard  rules,  we  have  not  adopted  these  rules,  nor 
have  we  had  any  new  rules  printed  for  the  last  two  or  three 
years,  anticipating  just  such  a  result  as  Mr.  Connette  has  now 
stated. 

(On  motion,  duly  seconded,  the  report  of  the  committee  was 
accepted.) 

President  Beggs: — The  next  order  of  business  is  the  re- 
port of  the  Committee  on  Heavy  Electric  Traction.  The 
chairman,  Mr.  Calvert  Townley,  of  New  Haven,  is  not  present, 
but  is  expected  here  to-morrow.  H  there  is  no  objection,  the 
presentation  of  this  report  will  be  deferred  until  that  time. 
There  being  no  objection  it  is  so  ordered. 

The  next  order  of  business  is  a  paper  by  Mr.  P.  P.  Crafts, 
of  Clinton,  Iowa,  entitled  "  Light  Freight  Handling  on  Electric 
Lines,"  which  will  now  be  presented  by  the  author. 

LIGHT  FREIGHT  HANDLING  BY  ELECTRIC  LINES. 
By  p.  p.  Crafts,  General  Manager, 

Iowa  &  Illinois  Railway  Co.,  Ginton,  la. ;  Joplin  &  Pittsburg  Railway 
Co.,  Pittsburg,  Kan. 

This  subject  has  been  discussed  pro  and  con  for  a  number  of  years, 
in  fact,  ever  since  the  interurban  railway  became  a  realty;  that  is,  after 
it  branched  from  the  confines  of  the  so-called  urban  railway.    Although 
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some  of  the  older  and  slower  roads  began  to  conduct  a  so-called  ex- 
press business  several  years  ago,  the  freight  carrying  field  was  not 
entered  with  spirit  until  the  modem  high  speed  road,  built  on  private 
right-of-way,  with  heavy  construction,  was  developed.  It  was  then 
discovered  that  the  interurban  could  not  only  compete  with  the  steam 
roads  and  express  companies,  but  that,  due  to  its  frequent  and  reliable 
service,  it  could  also  develop  a  freight  business  that  could  not  have 
been  devel<^ed  by  them. 

To  be  sure  a  number  of  the  earlier  roads  have  charters  which  do 
not  admit  of  their  carrying  freight  or  express  but,  on  the  other  hand, 
the  managers  of  many  roads,  although  unhampered  by  such  restric- 
tions, have  not  given  the  subject  the  attention  which  it  deserves. 

As  a  result  of  the  errors  made  by  the  earlier  roads,  coupled  with 
their  faith  in  the  final  outcome  of  a  concerted  and  careful  campaign, 
some  of  the  newer  high  speed  roads  in  the  Middle  West  made  a  start. 
To-day,  it  is  a  common  thing  to  read  of  interurban  railways  financed 
and  constructed  with  a  vi^w  of  handling  freight  as  well  as  passenger 
traffic,  as  it  is  now  becoming  an  important  factor  in  the  earnings. 

Where  parallel  steam  competition  exists,  interurban  managers 
should  not  be  discouraged  for  shippers  will  favor  the  road  which 
gives  them  good  passenger  service,  provided,  of  course,  rates  arc 
equalized  and  proper  attention  given  to  that  branch  of  the  business. 

Generally  speaking,  it  is  a  mistake  to  assume  the  position  that 
freight  will  be  carried  only  as  an  accommodation  to  your  patrons,  and 
then  charge  an  exorbitant  rate  or  neglect  to  ship  promptly,  or  to  take 
proper  care  of  the  shipment  after  arrival  at  its  destination.  On  the 
other  hand,  many  managers,  in  their  anxiety  to  build  up  a  profitable 
business,  have  oyerloaded  their  roads  with  expensive  handling  facili- 
ties, such  as  costly  freight  depots,  intricate  accounting  systems,  free 
team  deliveries,  etc.,  which  have  eaten  the  profits  that  might  otherwise 
have  been  realized. 

For  that  reason,  it  is  sometimes  a  mistake  to  charge  a  higher  tariff 
on  passenger  cars  than  is  charged  on  freight  trains;  rather  say  to  the 
shipper  that  you  will  handle  his  small  rush  shipments,  on  passenger 
cars  when  possible,  at  the  regular  rate,  as  an  accommodation,  so  long 
as  he  confines  himself  to  the  freight  trains  as  far  as  possible.  It  is 
very  gratifying  to  the  average  shipper  to  know  that  the  road  upon 
which  he  depends  will  accommodate  him  when  he  gets  caught  short 
of  some  commodity,  or  that  his  profits  will  be  increased  by  being  able 
to  obtain  quick  shipments  of  perishable  goods.  This  also  induces  him 
to  carry  a  smaller  stock  of  staple  articles,  the  result  being  that  the  road 
gets  the  benefit  of  a  larger  number  of  shipments  at  the  minimum  rate, 
which  is  in  fact  the  most  profitable  part  of  the  freight  business,  except 
in  car-load  lots. 

Whether  or  not  a  freight  business  will  be  profitable  depends  some- 
what upon  the  following  conditions: 

I.  The  population  served  outside  of  the  main  terminal  and  its  de- 
pendence upon  that  terminalas  a  trading  center. 
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2.  The  proximity  of  other  trading  centers  to  the  population  served 

outside  of  the  main  terminal,  and  the  railway  facilities  tending 
to  attract  business  away  from  the  main  terminal. 

3.  Steam  trunk  line  connections  leading  to  the  main  arteries  of 

commerce  and  the  ability  of  interurban  roads  to  establish  joint 
rates  with  them. 

A  full  exposition  of  the  third  condition  cannot  be  given  without 
consuming  too  much  time.  In  general,  however,  an  interurban  road 
with  proper  freight  handling  and  terminal  facilities,  which  offers  quick 
and  efficient  service,  together  with  joint  rates  with  some  trunk  line,  in 
competition  with  other  trunk  lines  operating  between  competitive  points, 
may  reasonably  expect  a  fair  division,  or  a  greater  portion,  of  the 
freight  traffic.  As  stated  earlier  in  this  paper,  shippers  desire  the  best 
service  with  lowest  rates,  but,  assuming  rates  to  be  even,  shippers  arc 
generally  favorable  to  the  roads  which  provide  good  passenger  accom- 
modations; consequently  the  interurban  roads  reap  the  reward  of 
frequent  passenger  service. 

Owing  to  the  antagonistic  attitude  of  the  steam  roads,  however, 
it  is  generally  difficult  to  establish  joint  rates  except  where  competition 
does  not  exist  between  them,  unless  connection  may  be  made  with 
some  competing  road  which  disregards  the  pooling  or  territorial  agree- 
ments. 

Let  us  trust  that  the  day  is  rapidly  approaching  when  the  national 
and  state  commissions  will  take  such  action  as  will  induce  our  larger 
and  more  powerful  brothers  to  recognize  the  despised  interurban.  The 
progressive  and  agressive  attitude  of  the  interurban  managers,  if  con- 
tinued, will  exert  more  influence  in  that  direction  than  anything  else 
that  can  be  done. 

Interurban  freight  traffic  may  be  properly  divided  into  the  following 
classes : 

1.  Strictly  light  packages,  transported  only  in  baggage   rooms  of 

passenger  coaches,  at  express  rates  or  at  a  fixed  charge  per 
package  or  per  hundred  pounds,  regardless  of  class,  and  gen- 
erally termed  express  business. 

2.  Less  than  car-load  freight  transported  on  fast  baggage  cars  at 

regular  freight  or  special  tariffs  under  regular  or  special  classi- 
fications, generally  the  former. 

3.  A  combination  of  class  two  and  the  haulage  of  a  few  local  car- 

load shipments  daily  at  regular  tariffs  and  classification. 

4.  Regular  car-load  tariff  hauled  by  steam  or  heavy  electric  freight 

locomotives  at  regular  tariffs  and  classifications.  Or  any  com- 
bination of  the  above  mentioned  classes. 
Depending  upon  local  conditions  the  freight  traffic  of  a  road  may 
be  confined  to  any  one  of  these  classes  or  it  may  be  started  in  the  first 
class  and  grow  to  the  fourth  class.  As  the  fourth  class  will  be  dis- 
cussed in  another  paper,  I  will  treat  only  the  first  three  classes,  partic 
ularly  the  second  class. 
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A  freight  business  of  class  one  may  be  conducted  at  small  expense 
and  is  of  material  assistance  in  the  earnings  of  a  road.  The  freight 
carried  consists  generally  of  packages  easily  transported  in  baggage 
compartments  of  passenger  cars,  which  are  usually  empty  except  for 
a  very  few  trips  per  day.  Usually  no  extra  office  force  is  required, 
the  only  expense  being  for  stationery,  books  and  possibly  a  small 
storage  space  at  the  main  terminal.  In  some  cases,  when  the  charges 
are  a  certain  rate  per  package,  regardless  of  weight  within  reasonable 
limitations,  a  proper  system  of  tickets  dispenses  with  way-bills,  expense 
bills,  etc 

Inasmuch  as  the  majority  of  freight-handling  interurban  roads 
come  under  the  head  of  class  two,  that  part  of  the  paper  will  probably 
be  of  interest  to  the  greater  number  of  managers,  so  I  shall  enter 
into  greater  detail  in  handling  the  subject 

Interurban  roads  which  conduct  their  freight  business  under  the 
head  of  class  two  more  nearly  approach  operating  conditions  parallel 
to  the  time- freight  business  of  steam  railways.  The  , ability  of  the 
interurban  roads  to  make  fast  time  and  to  deliver  at  highways,  farm 
crossings  and  warehouse  or  store  doors  is  an  inducement  to  either  the 
shipper  or  the  receiver,  which  assists  in  obtaining  the  business.  Being 
usually  restricted,  however,  to  a  narrow  car  similar  in  appearance  to 
a  passenger  car,  due  to  operating  over  city  streets,  an  interurban  road 
has  limitations  of  its  freight  earning  capacity. 

The  profits  of  such  a  business  depend  largely  upon  the  opportunity 
of  the  management  to  secure«  combined  freight  and  passenger  depots 
at  the  terminals  and  in  the  larger  local  towns,  so  that  extra  labor  in 
billing  and  handling  at  stations  may  be  avoided,  upon  the  charges  of 
terminal  city  railways  for  the  right  to  haul  freight  over  their  tracks, 
and  upon  the  hour  of  day  when  freight  may  be  delivered  to  receivers. 

Generally  speaking,  the  margin  of  profit  in  this  class  is  close  and 
only  careful  management  will  produce  a  profit,  particularly  during  the 
first  few  months  after  the  business  is  started.  Expenses  must  be  care- 
fully watched  and  attractive  freight  houses  and  convenient  hauling 
facilities  at  terminals  sacrificed  for  *  something  which  costs  less  to 
maintain. 

Damage  claims  must  be  very  carefully  handled,  and  to  that  end  it 
is  advisable  to  adopt  some  system  of  billing  and  accounting  which 
permits  a  shipment  to  be  easily  traced  from  its  starting  point  to  the 
final  destination.  Some  interurban  roads  have  adopted  simple  billing 
systems,  requiring  only  one  writing  to  make  the  receipt,  way-bill,  ex- 
pense bill  and  office  copy.  Such  a  system  however,  does  not  permit  of 
proper  checking,  particularly  if  merchandise  is  transported  over  more 
than  one  road. 

After  an  interurban  road  enters  class  two,  a  good  local  com- 
mercial agent  is  a  necessity.  The  business,  consisting  of  a  great 
number  of  small  shipments,  requires  constant  development  and  care, 
particularly  if  competition  exists.  A  live  commercial  agent,  who  is 
a  good  street  man,  and  not  a  desk  man,  earns  his  salary  many  times 
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over,  particularly  if  he  understands  how  to  deal  with  shippers.  The 
business  obtained  depends  considerably  on  the  personality  of  the  com- 
mercial agent 

I  fear  that  many  managers,  in  charging  expenses  to  the  freight  busi- 
ness, do  not  give  proper  consideration  to  such  items  as  additional 
clerks,  printing  and  stationery,  insurance  on  goods  in  freight  houses, 
a  proper  percentage  of  the  receipts  to  cover  loss  and  damage,  power 
for  freight  cars,  proportion  of  track  and  line  maintenance,  telephone 
service,  interest  on  the  freight  handling  investment,  etc  Neglect  of 
these  items  deceives  the  manager  as  well  as  his  stockholders,  and 
unless  receipts  grow  beyond  the  safe  point  the  awakening  will  be  pain- 
ful and  embarrassing. 

Perhaps  a  brief  description  of  the  freight  business  conducted  by 
the  Iowa  &  Illinois  Railway  Co.  may  be  of  interest  as  illustrating  the 
point  brought  out  in  the  foregoing  paragraph.  ,  We  went  into  the 
freight  business  in  a  very  tentative  manner.  In  fact,  it  took  consider- 
able time  for  us  to  decide  whether  or  not  there  was  sufficient  business 
in  less  than  car-load  lots  to  warrant  the  purchase  of  a  freight  car 
and  the  expense  of  operating  a  freight  business. 

The  next  grave  question  was  that  of  .rates,  and,  after  considering 
for  some  time  a  reduction  of  the  rate  below  that  permitted  by  the 
Iowa  state  laws  for  class  "A"  roads,  we  finally  concluded  to  adopt  the 
maximum  tariff  and  to  consider  the  business  as  freight  and  not 
express. 

At  first  our  old  passenger  depot  in  Davenport  served  also  as  a 
freight  depot,  but  within  a  very  few  months,  we  outgrew  the  capacity 
of  the  space  allowed  to  freight  and  were  forced  to  take  our  passenger 
business  to  a  new  location.  In  Qinton,  we  still  have  sufficient  space 
to  handle  the  business,  but  within  a  very  few  months  we  will  be  com- 
pelled to  seek  additional  storage  room. 

Immediately  upon  starting  the  business,  we  engaged  a  commercial 
agent,  and  the  quick  growth  of  the  receipts  to  the  point  where  we  are 
paying  expenses  showed  our  wisdom  in  so  doing.  Within  one  year, 
with  one  freight  car  engaged  in  the  business  and  the  use  of  passenger 
coaches  to  carry  some  freight,  the  business  grew  to  a  gross  exceeding 
$10,000  a  year.  During  the  summer  and  fall  of  1906,  we  were  com- 
pelled to  operate  our  freight  car  two  round  trips  per  day  for  nearly 
75  per  cent,  of  the  time,  and  after  the  contract  with  the  American 
Express  Company  was  put  into  effect,  we  purchased  and  placed  in 
service  a  trailer  freight  car,  having  the  same  capacity  as  the  motor. 
The  improved  facilities  which  we  have  been  able  to  offer  shippers 
since  purchasing  the  second  car  have  increased  the  business  at  a  very 
rapid  rate. 

We  make  a  specialty,  on  less  than  car-load  business,  of  beating  the 
time  of  the  steam  railroads  twenty-four  hours  between  Davenport  and 
points  on  the  Chicago  &  Northwestern  Railway  in  the  western  part 
of  the  state.  For  this  reason,  we  obtain  considerable  business  which 
is  transferred  to  that  road. 
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Besides  this,  rush  shipments  in  small  quantities  of  perishable  goods, 
such  as  milk,  cream,  butter,  eggs,  fruit,  etc.,  from  certain  stations  are 
handled  in  the  baggage  rooms  of  the  passenger  coaches. 

We  find  that  a  trailer  freight  car  is  much  cheaper  to  operate  than  a 
motor,  but  of  course,  it  can  handle  only  through  business.  It  does 
not  seriously  delay  the  passenger  coach  to  which  it  is  coupled. 

When  the  freight  business  was  started,  we  adopted  what  we  con- 
sidered to  be  a  very  simple  set  of  forms  for  billing  and  accounting, 
but  we  soon  ascertained  that  the  tracing  of  damaged  and  stray  ship- 
ments was  very  diflficult,  and  after  carefully  looking  over  the  field  we 
finally  adopted  the  forms  used  by  the  Chicago  &  Northwestern  Rail- 
way. These  appeared  at  first  to  be  very  complicated,  but,  a  short 
acquaintance  indicated  their  simplicity  and  the  ease  of  tracing  damaged 
and  stray  shipments. 

We  make  a  specialty  of  rush  orders  by  telephone  via  our  private 
line.  Often  a  merchant  in  Clinton  who  finds  himself  short  of  some 
particular  article  telephones  to  us  and  through  our  Davenport  office 
via  the  private  line,  we  transmit  the  order  to  the  shipper  in  Davenport. 
Shipments  so  ordered  are  frequently  in  Clinton  within  two  hours  from 
the  time  we  were  called  up  at  the  Clinton  office. 

Wherever  possible,  we  deliver  from  the  cars  to  the  store  doors, 
which  saves  drayage  and  naturally  brings  business  to  us.  A  number 
of  small  platformsr  at  which  we  stop  the  local  express  cars  have  been 
built  by  the  shippers  between  towns. 

We  constantly  endeavor  to  please  our  shippers  and  to  show  a  spirit 
of  cooperation,  which  has  a  great  influence  on  the  growth  of  the 
business. 

We  endeavor  to  be  conservative  in  charging  off  expenses  against 
the  freight  business  and  work  into  it  anything  which  rightfully  belongs 
there.  We  go  so  far  as  to  charge  off  monthly  three  per  certt.  of  the 
gross  receipts.  This  is  piling  up  a  tidy  fund,  but  we  propose  to  allow 
the  account  to  grow,  for  at  any  time  we  may  have  to  meet  heavy 
freight  damages  due  to  fire,  water  or  wreckage. 

At  the  present  time,  the  earnings  from  this  business  amount  to  15 
per  cent,  of  the  total  gross  and  we  hope  to  see  it  reach  20  per  cent. 
on  the  Same  basis,  i.  e.,  while  our  freight  business  comes  under  the 
head  of  class  two. 

Our  transfer  business  has  been  developed  under  heavy  steam  road 
competition  at  lower  rates,  for  in  obeying  the  state  laws  we  have  been 
compelled  to  charge  two  local  rates  which  are  higher  than  the  rate  for 
the  same  mileage  in  a  continuous  haul  on  one  road.  The  saving  of 
time  mentioned  above  has  accomplished  that  result. 

A  recent  ruling  by  the  Iowa  Railway  Commission  reduces  the  tariflf 
on  two  locals  20  per  cent.,  and  although  our  receipts  per  shipment  will 
be  naturally  reduced,  the  increase  in  volume  of  business  will  be 
gratifying. 

This  exposition  of  the  freight  business  as  conducted  by  the  Iowa 
&  Illinois  Railway  is  not  made  so  much  to  indicate  what  is  being  done 
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by  that  road,  but  is  rather  intended  to  illustrate  the  methods  generally 
pursued  by  interurbans  of  like  character. 

An  investigation  made  of  a  number  of  roads  has  brought  out  the 
fact  that  the  average  interurban  conducting  a  freight  business  pursues 
practically  the  same  methods  described  in  this  paper.  There  are  of 
course,  a  number  of  roads  which  pursue  other  methods  and  successfully 
too,  but  in  such  cases,  local  conditions  govern  to  a  great  extent. 

The  percentage  which  earnings  from  'freight  traffic  bear  to  the 
total  gross  earnings  of  course  depends  largely  on  local  conditions,  but 
of  those  roads  which  have  favored  me  with  statistics,  I  have  ascertained 
that  these  earnings  vary  from  5  to  approximately  40  per  cent,  of 
the  total  gross.  Interurbans  which  handle  car-load  business,  in  addition 
to  the  traffic  of  which  this  paper  treats,  in  some  cases  enjoy  gross 
earnings  from  freight  exceeding  those  derived  from  passenger  traffic. 

I  believe  the  experience  of  interurban  railways  to  this  date  is  that 
such  satisfactory  results  are  now  being  obtained,  I  am  safe  in  pre- 
dicting that  any  average  interurban  railway,  the  existence  of  which 
is  warranted  by  prospective  passenger  traffic,  can  be  assured  of  a 
profitable  freight  business,  which  within  a  few  years,  if  not  immediately, 
will  become  an  important  factor  in  its  earnings. 

President  Beggs: — We  have  another  paper  on  this  general 
subject  and,  before  opening  the  discussion,  I  believe  it  would 
be  well  to  have  both  presented,  after  which  they  will  be  before 
you  for  discussion.  I  will  therefore  call  upon  Mr.  H.  H. 
Polk,  of  Des  Moines,  la.,  to  present  his  paper  entitled 
'*  Freight  Service  on  Electric  Railroads." 

FREIGHT  SERVICE  ON   ELECTRIC  RAILROADS. 

Bv  H.  H.  Polk,  President  and  General  Manager, 
Inter-Urban  Railway  Company,  Des  Moines,  la. 

The  first  electric  railroads  built  were  nothing  more  or  less  than 
street  railways  extended  into  the  country,  the  track  being  laid  upon 
the  public  highways,  constructed  of  light  rails  and  ties,  and  in  most 
instances  operated  by  street  railway  men  who  had  had  no  experience 
in  steam  railroading.  They,  therefore,  did  not  realize  the  great  possi- 
bilities of  freight  as  a  source  of  earnings.  Had  they,  however,  given 
serious  thought  to  the  freight  question  it  would  have  been  immediately 
dismissed  owing  to  the  character  of  constructions  and  the  equipment 
then  in  vogue. 

These  conditions  have  changed,  and  the  modern  electric  railroad  is 
following  very  closely  standard  steam  railroad  construction,  which 
means  low  grades,  minimum  curvature,  heavy  rails  and  bridges,  and 
also  the  private  right-of-way,  which  permits  of  high  speed  and  the 
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handling  of  any  kind  of  traffic.  In  every  territory  occupied  by  an 
electric  railroad  there  will  be  found  freight  to  be  shipped  in  and  out 
The  electric  railroads  will  have  steam  railway  competition  or  they  wjll 
not.  If  they  have  no  competition  they  should  get  all  of  the  freight  to 
be  moved,  both  car-loads  and  less  than  car-loads.  If  they  have  com- 
petition and  make  the  proper  effort,  they  should  get  practically  all  of 
the  local  or  less  than  car-load  shipments  owing  to  the  frequent  and 
rapid  service  which  can  be  given. 

If  an  electric  railroad  is  fortunate  enough  to  have  traffic  arrange- 
ments with  connecting  steam  railroads  it  should  secure  a  large  portion 
of  the  through  car-load  foreign  shipments  to  competitive  points.  It 
seems  to  me  that  steam  railroads  that  refuse  to  recognize  electric  rail- 
roads because  they  are  such,  are  very  short-sighted.  They  cannot,  by 
this  policy  stop  the  building  of  electric  railroads  and  the  electric  rail- 
roads can  be  made  good  feeders  for  steam  railroads,  if  afforded  proper 
treatment  by  them,  such  as  publishing  joint  tariffs  and  granting  a  divi- 
sion of  the  rate,  thus  securing  for  the  steam  railroads  much  freight 
which  originates  on  the  line  of  the  electric  railroad.  There  are  also 
many  instances  where  the  electric  railroad  taps  a  new  territory,  one  to 
which  the  steam  railroad  has  heretofore  never  had  direct  access.  In 
order  to  do  a  successful  car-load  freight  business  it  is  absolutely 
necessary  to  have  a  traffic  agreement  with  at  least  one  connecting  line 
of  steam  railroad,  for  if  this  cannot  be  accomplished,  then  the  rate 
from  a  point  on  the  electric  railroad  to  a  point  on  the  steam  railroad 
would  be  the  sum  of  the  two  locals,  and  therefore  prohibitive  in  most 
cases. 

The  question  of  interstate  through  routes  and  joint  rates  and 
facilities  for  the  interchange  of  traffic  is  fully  covered  in  the  Hepburn 
Act  and  the  Interstate  Commerce  Act.  It  is  provided  in  section  15 
of  the  Hepburn  Act,  that  "  The  Commission  may  after  a  hearing  on 
complaint,  establish  through  routes  and  joint  rates  as  the  maximum 
to  be  charged,  and  prescribe  the  division  of  such  rates  as  hereinbefore 
provided,  and  the  terms  and  conditions  under  which  such  through 
routes  shall  be  operated,  when  that  may  be  necessary  to  give  effect  to 
any  provision  of  this  act,  and  the  carriers  complained  of  have  refused 
or  neglected  to  voluntarily  establish  such  through  routes  and  joint 
rates,  provided  no  reasonable  or  satisfactory  through  route  exists,  and 
this  provision  shall 'apply  when  one  of  the  connecting  carriers  is  a 
water  line."  We  are  awaiting  with  deep  interest  the  decision  of  the 
Interstate  Commerce  Commission  on  th^  complaint  made  by  the  Cedar 
Rapids  &  Iowa  City  Railway  Company  against  the  Chicago  &  North- 
western Railroad  Company,  charging  them  with  refusing  to  establish 
such  through  routes  and  joint  rates. 

Mr.  A.  B.  Stickney,  President  of  the  Chicago  Great  Western  Rail- 
way Company,  and  one  of  the  ablest  railroad  men  of  to-day  says  that 
he  does  not  care  how  freight  is  brought  to  his  road;  whether  in  a 
wheelbarrow,  stage-coach,  horse  car,  or  by  an  electric  car,  he  will  take 
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it  and  be  willing  lo  pay  something  to  get  it.  This  is  the  broad  view 
to  be  taken  of  this  question.  I  think  it  is  generally  conceded  that  the 
electric  railroad  is  more  popular  with  the  farmer  than  the  steam  rail- 
road. Accorded  the  proper  treatment,  the  majority  of  farmers  living 
along  an  electric  line  will  take  great  pride  in  it,  and  soon  come  to 
think  that  it  is  their  railroad.  It  is  more  profitable -for  them  to  ship  over 
the  electric  line  than  over  the  steam  line  as  the  former  gives  them  more 
rapid,  frequent,  and  fully  as  reliable  service,  enabling  them  to  receive 
and  ship  freight,  mail,  and  express  at  almost  any  hour  of  the  day. 
The  farmers,  merchants  and  manufacturers  will  generally  ship  their 
products  over  the  electric  railroad  if  they  are  given  the  opportunity, 
for  in  a  great  many  ways  it  is  much  more  convenient  than  shipping 
via  the  steam  railroads  and  hauling  long  distances  in  a  wagon. 

With  the  electric  railroad  doing  a  general  railroad  business,  such 
as  the  hauling  of  passengers,  freight,  mail  and  express,  running  through 
the  farms  or  near  them,  it  is  of  course  a  simple  matter  to  market  the 
produce  of  the  farm,  including  fruits,  poultry  and  dairy  products.  This 
farm  produce  can  be  marketed  regardless  of  the  condition  of  the  roads 
'  at  any  time  of  the  year.  It  should  be  the  policy  of  electric  railroads 
to  put  in  side  tracks,  stock-yards,  loading  chutes,  etc.,  whenever  it  is 
shown  that  they  will  be  used.  Stock  can  then  be  loaded  on  the  farm 
without  driving  it  seven,  eight  or  ten  miles  to  some  railroad  station. 
The  estimated  shrinkage  for  driving  cattle  twelve  miles  is  forty-seven 
pounds  per  head,  while  the  shrinkage  in  transit  is  but  twenty-seven 
pounds  per  head,  when  shipped  three  to  four  hundred  miles.  By  using 
the  electric  railroad,  the  shipper  will  save  the  resulting  shrinkage  from 
driving,  and  has  his  choice  of  the  steam  railroads  of  larger  cities,  en- 
abling him  to  obtain  the  lowest  rate  and  the  shortest  route. 

The  electric  railroad  having  joint  rates  with  connecting  steam  rail- 
roads gives  to  the  farmer  the  advantage  of  such  through  line.  He  has 
merely  to  notify  the  electric  railroad  of  his  intention  to  ship  over  a 
certain  road  and  he  will  be  supplied  with  a  car  from  that  road.  He 
can  also  ship  in  tile,  coal,  machinery,  cattle,  hogs,  etc.,  having  cars  set 
upon  sidings  on  or  near  the  farm,  eliminating  the  long  haul  to  the 
railroad  station. 

Much  the  same  thing  is  true  of  the  smaller  cities  and  towns  through 
which  the  electric  railroad  runs.  A  merchant  can  easily  order  by  tele- 
phone from  the  wholesale  houses,  and  within  an  hour  or  two  the  goods 
so  ordered  are  in  his  store.  Is  it  not  true  then  that  these  advantages 
will  give  to  the  electric  railroad  all  of  the  business  it  can  handle? 

Steam  railroads  are  the  main  arteries  of  commerce  of  the  world; 
electric  railroads  are  the  capillaries  that  bring  life  and  activity  to  the 
various  communities.  This  being  true,  the  prosperity  of  the  community 
depends  largely  upon  these  smaller  avenues  of  trade,  and  the  electric 
railroad  built  through  unoccupied  territory  (I  mean  a  territory  lacking 
in  steam  railway  advantages)  with  the  proper  facilities  offered  in  the 
way  of  freight  depots,  loading  platforms,  stock-yards^  elevators,  and 
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reasonably  good  service,  can  obtain  a  great  deal  of  freight  both  car- 
loads and  less  than  car  loads. 

The  bulk  of  the  business  of  steam  railroads  is  made  up  of  car-loa'd 
freight  Mr.  Lyman  E.  Cooley,  the  noted  engineer  of  Chicago,  is 
authority  for  the  statement  that  over  two-thirds  oi  the  freight  moved 
in  the  United  States  consists  of  fuel,  ore  and  building  materials.  All 
of  these  are  handled  by  rail  in  car-load  lots.  Now  add  to  this  the 
total  of  other  commodities  and  livestock  known  to  move  regularly  in 
car-loads  and  it  seems  to  be  a  reasonable  assumption  that  the  amount 
of  car-load  freight  in  the  United  States  is  not  less  than  85  per  cent,  of 
the  total  freight  handled.  Without  access  to  the  records  of  the  stean' 
railroads  it  is  of  course  impossible  to  say  just  what  proportion  tht 
car-load  traffic  bears  to  the  whole  freight  traffic  handled. 

In  a  recent  hearing  in  Minnesota  this  subject  of  car-load  freight 
was  dealt  with  very  exhaustively,  and  the  railroads  asserted  and  at- 
tempted to  prove  that  the  less  than  car-load  freight  was  very  expensive, 
and  did  not  yield  its  fair  share  of  the  net,  total  revenue,  on  account 
of  the  cost  of  handling.  This  seems  to  be  the  prevailing  opinion 
among  steam  railroad  traffic  men.  They  solicit  the  car-load  freight 
more  strenuously  than  they  do  the  less  than  car-load,  and  will  gladly 
take  it  at  much  lower  rates  per  hundred  pounds,  than  the  less  than 
car-load  or  package  freight. 

Some  of  the  reasons  given  in  support  of  this  opinion  are: 

1st.  That  car-load  freight  is  loaded  by  the  shipper  and  unloaded  by 
the  consignee,  thereby  relieving  the  railroad  company  of  the  responsi- 
bility of  loading  and  unloading,  and  the  cost  of  handling. 

2d.  That  a  very  large  percentage  of  it  is  .handled  on  private 
terminals. 

3rd.  That  for  the  two  reasons  given  above,  the  risk  from  loss  and 
damage  is  very  much  less. 

4th.  That  less  bookkeeping  and  accounting  is  necessary  on  car- 
loads. 

5th.  That  is  costs  much  less  per  ton  to  move  ordinary  commodities, 
such  as  move  in  car-loads,  than  to  move  a  car  of  merchandise  or 
package  freight. 

Accurate  data  on  the  cost  of  handling  freight  on  electric  lines  is 
very  difficult  to  obtain.  I  addressed  letters  to  the  general  managers 
of  thirty  electric  railroads,  asking  for  certain  information  relative  to 
the  cost  of  handling  freight.  I  received  replies  from  the  majority 
stating  that  they  did  not  keep  their  records  of  handling  freight  and 
passengers  separate  and  therefore  could  not  give  the  desired  infor- 
mation.   I  am  therefore  compelled  to  resort  to  our  own  experience. 

Some  comparison  of  statistics  of  freight  traffic  on  steam  and  electric 
railroads  may  be  interesting  here. 

During  the  year  1904  steam  railroads  of  the  United  States  handled 
1,306,628,858  tons  of  freight,  at  an  average  revenue  of  four-fifths  of 
one  cent  per  ton-mile. 
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The  Baltimore  &  Ohio  earned  five  and  eighty-two  hundredths  mills 
(0.582  cents)  per  ton-mile.  The  Inter-Urban  Railway  earned  5.928 
cents  per  ton-mile.  The  great  difference  in  the  cost  of  handling  and 
the  amount  earned  is  caused  by  the  difference  in  the  average  distances 
hauled.  The  Baltimore  &  Ohio's  average  haul  was  192.84  miles,  while 
the  Inter-Urban  Railway's  average  haul  was  only  10.5  miles. 

In  the  following  table  I  have  taken  the  earnings  of  steam  railroads 
from  all  sources,  with  the  per  cent,  that  each  item  is  of  the  total  as 
published  in  the  annual  statistical  report  of  the  Interstate  Commerce 
Commission  for  the  year  ending  June  30,  1901,  and  the  earnings  of 
strictly  electric  railroads  from  all  sources  with  the  per  cent,  that  each 
item  is  of  the  total,  as  published  in  the  latest  reports  of  street  and 
electric  railw^ays,  compiled  by  the  Department  of  Commerce  and  Labor, 
Bureau  of  the  Census,  for  the  year  ending  June  30,  1902. 
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Steam. 

Electric.       1 
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Mail 

351.356.265 

38,453.602 

31.121,613 

8. 203,983 

1,122,608.471 

36,729.104 

54. 000 

% 

22.12 

2.42 

1.96 

.52 

70.67 

2.31 

.01 
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Sale  of 

Electric 

Current. 

233.821,549 

432,080 

401,672 

303,608 

1.038,097 

7.703.574 

3.853.420 

% 
94.4 
o.a 

Express 

o.a 

Other  Car  Pass. . . 
Freight 

Other  earnings. . . 

Miscellaneous 

0  I 
0  4 

3  r 
16 

On  steam  railroads  it  will  be  noted  the  receipts  from  freight  traffic 
is  about  70  per  cent,  of  the  gross  earnings,  while  on  the  electric  rail- 
roads the  average  receipts  from  freight  is  only  0.4.  However  there 
are  a  few  electric  railroads  that  receive  for  freight  between  20  and  35 
per  cent.  From  the  above  it  is  evident  that  freight  traffic  on  electric 
railroads  has  not  yet  received  the  attention  which  we  believe  its  future 
development  will  justify. 

Mr.  E.  E.  Kimball  of  the  Railway  Engineering  Department  of  the 
GeneraJ  Electric  Company  has  very  kindly  given  me  some  data  on 
power  consumption  and  cost  of  maintenance  of  electric  locomotives 
and  passenger  cars. 

Energy  Consumption. 

Freight   Trains, 


Gross  Wright  in  Tons. 


Schedule  speed 

between 

trains. 


Watt- hours  per 
ton-mile  at 
locomotive. 


100, 
200. 
300, 
400, 
500, 


15  m.p.h. 

'     15  m.p.h. 

'     15  m.p.h. 

l^iS  m.p.h. 

■     15  m.p.h. 


28 
23 


19 
19 
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Interurban  Cars. 


Gross  Weight  in  Tons. 


so. 


Maximum 
speed. 


45  ni.p  h. 
45  m.p.h. 
45  m.p.h. 


Stops  per 
mile. 


0.50 
0.7S 
1. 00 

0.50 
0.7s 
1.00 

0.50 
0.7s 
1. 00 


Watt-hrs 
per  ton- 
mile. 


80 
87 
9a 

07 
76 
8x 

67 
73 
78 


The  cost  of  repairs  and  maintenance  of  a  40-ton  locomotive  equipped 
with  100  h.p.  d.c.  motors  when  hauling  a  2CO-ton  train  about  100 
miles  per  day  will  average  about  1.5  cents  per  locomotive  mile.  This 
includes  repairs  to  motors  and  control,  and  care  of  locomotive. 

The  cost  of  repairs  and  maintenance  of  interurban  cars  will  average 
about  1.5  cents  per  car-mile.  This  figure  includes  cost  of  repairs  to 
motors  and  control,  and  cost  of  cleaning  the  car  bodies. 

Of  course  these  figures  will  vary  considerably  on  different  roads  in 
different  sections  of  the  country^  owing  to  the  service  conditions  of  the 
road.  It  will  be  noted  from  the  above  data,  that  as  the  weight  of  the 
train  increases,  the  power  consumption  decreases  per  ton-mile,  this 
cf  course  is  due  to  wind  pressure  per  ton.  This  is  also  true  of  power 
consumption  on  passenger  cars,  but  the  passenger  cars  will  use  more 
power  per  ton-mile  on  account  of  making  more  frequent  stops. 

The  report  of  the  Inter-Urban  Railway  Company  for  the  year  ending 
June  30,  1907,  gives  the  following  statistics  on  freight: 
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An  electric  railroad,  in  order  to  do  a  general  railroad  business 
must  be  equipped  to  properly  and  promptly  handle  any  business  given 
to  it. 

1st  The  freight  department  should  be  in  charge  of  a  general 
freight  agent,  who  should  be  held  responsible  for  all  matters  pertaining 
to  his  department.  He  should  also  pay  strict  attention  to  freight 
claims,  giving  them  a  thorough  investigation  and  adjusting  them 
promptly.  There  is  no  excuse  for  delay  in  settling  claims  promptly, 
as  the  mileage  of  the  majority  of  electrit  railroads  is  short,  and  the 
stations  few  as  compared  with  steam  railroads,  it  is  therefore  much 
easier  to  locate  damages,  shortages  and  delays. 

2d.  In  the  large  cities  a  good  solicitor  should  constantly  be  at 
work,  keeping  in  touch  with  the  freight  situation,  making  regular  calls 
upon  the  merchants,  manufacturers,  dairy  concerns,  wholesale  houses, 
etc.,  as  well  as  soliciting  business  from  the  farms  through  which  the 
road  runs  and  from  as  far  away  as  it  is  possible  to  draw  it.  The 
amount  of  business  obtained  by  a  solicitor  five  or  six  miles  away,  on 
either  side  of  the  road  is  astonishing. 

Besides  soliciting,  he  should  find  a  market  for  the  products  of  the 
farm,  such  as  dairy  products,  poultry,  fruit,  vegetables,  etc.  Encourage 
all  of  these  lines  and  the  freight  business  will  rapidly  grow. 

3rd.  The  accounting  is  a  matter  of  so  much  detail  that  it  will  be 
impossible  for  me  to  cover  it  in  the  limited  space  allotted  to  me. 
I  will  say  however  that  transportation  of  freight  on  electric  railroads 
is  so  nearly  identical  with  that  of  steam  railroads  that  it  is  very  essen- 
tial that  the  general  form  of  steam  railroad  accounting  be  adopted. 

4th.  There  should  be  a  commodious  freight  house,  centrally  located, 
and  convenient  to  wholesale  houses.  This  is  of  primary  importance  in 
the  larger  terminal  cities.  The  freight  house  should  be  built  on  the 
most  approved  design  in  order  to  economically  handle  freight.  There 
should  be  doors  on  one  side  convenient  for  the  use  of  teams.  Opposite 
these  doors  should  be  located  the  doors  for  loading  and  unloading  of 
cars,  so  that  the  truckers  may  truck  from  the  wagons  directly  to  the 
cars  or  vice  versa. 

This  house  should  be  in  charge  of  the  agent,  and  under  him  should 
be  a  foreman,  and  as  many  men  as  are  needed  to  properly  handle  the 
business.  There  should  also  be  in  the  larger  terminal  cities  and  smaller 
cities,  freight-yards,  with  sufficient  switch  tracks  and  team  tracks. 

5th.  Each  of  the  stations  along  the  line  should  have  a  freight- room, 
in  charge,  of  course,  of  the  station  agent.  The  duties  of  the  agent  are 
of  course  many  outside  of  the  freight  service.  He  receives  and  issues 
train  orders,  sells  tickets,  and  solicits  passenger  as  well  as  freight 
business. 

6th.  At  all  stations  or  side  tracks,  shippers  should  be  encouraged 
by  the  company.  In  addition  to  the  stock-yards,  and  loading  chutes 
for  the  convenience  of  stock  shippers,  it  is  also  of  great  importance 
to  have  depot  grounds  of  sufficient  size  to  permit  the  leasing  of  a  part 
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of  them  for  a  nominal  rental  to  persons  desiring  to  put  in  grain  ele- 
vators and  other  industries  that  will  ship  their  products. 

In  my  opinion,  grain  is  one  of  the  best  paying  commodities  to 
handle,  and  effort  should  be  made  to  obtain  shipment  of  this  commodity. 

7th.  The  rolling  stock  should  be  modern,  the  electric  locomotives 
equipped  with  motors  of  sufficient  capacity  to  handle  trains  of  at  least 
one  to  fifteen  cars  at  a  speed  of  at  least  twenty  miles  an  hour  or  better, 
in  order  not  to  interfere  with  passenger  service.  The  company  should 
own  enough  box  and  flat  cars  to  properly  handle  the  business. 

The  service  must  be  of  the  best;  its  frequency  depending  upon 
demand  and  incidentally  upon  competition. 

8th.  The  small  or  less  than  car-load  shipments  should  be  handled 
in  express  cars,  equipped  with  motors  of  at  least  the  same  capacity 
as  the  passenger  cars. 

The  less  than  car-load  shipments  on  the  Colfax  division  of  the 
Inter-Urban  Railway  are  handled  in  express  cars,  at  freight  rates. 
Car-load  shipments  on  this  division  are  handled  by  an  electric  loco- 
motive when  necessary.  While  on  the  Beaver  Valley  division  we  have 
a  way  freight  leaving  Des  Moines  at  4:00  o'clock  in  the  morning. 
This  train  is  composed  of  an  electric  locomotive,  merchandise  cars, 
car-loads,  and  a  caboose.  It  picks  up  all  car-loads  and  does  all  the 
switching  at  the  various  stations,  out  and  back,  setting  loads  and 
empties  at  the  various  elevators,  stock-yards,  coal  mines,  etc. 

Rates. 

Until  1887  nearly  every  large  railroad  had  a  classification  of  its 
own,  but  now  most  business  is  handled  by  one  of  three  classifications. 
These  are  the  Official,  which  is  used  in  the  east,  the  Southern  and  the 
Western.  In  several  states,  Illinois,  Iowa,  Georgia,  and  some  others, 
there  are  classifications  prescribed  by  the  State  Board  of  Railroad 
Commissioners  applying  to  freight  carried  entirely  within  the  state. 
The  electric  railroads  should  use  the  classifications  and  rates  which 
are  used  by  the  steam  roads  in  their  territory. 

It  may  be  interesting  to  know  how  the  freight  rates  of  the  United 
States  compare  with  those  of  some  of  the  European  countries.  In 
England  the  average  amount  paid  by  the  shippers  for  moving  a  ton 
of  freight  one  hundred  miles  is  $2.35,  in  France  $2.10,  in  Austria,  $1.90, 
in  Germany,  where  most  of  the  railroads  are  owned  and  operated  by 
the  Government,  $1.84  in  Russia,  $1.70;  while  in  the  United  States  the 
average  cost  to  the  shipper  is  only  73  cents  or  less  than  40  per  cent  of 
average  cost  in  Europe. 

A  report  of  the  Department  of  Commerce  and  Labor  for  the  year 
1902,  in  a  general  discussion  of  the  characteristics  and  significance  of 
electric  railroad  service,  says :  "  It  is  difficult  to  avoid  entrance  into 
the  domain  of  prophecy.  Some  of  the  electric  railroads  have  already 
made  such  progress  in  methods  that  certain  prophets  look  forward  to 
the  complete  superseding  of  steam  traction  by  electric  traction.    How- 
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ever  this  may  be,  it  is  evident  that,  even  if  the  electric  railroads  confine 
themselves  to  the  methods  already  widely  prevalent,  they  are  bound 
to  become  a  social  and  economic  factor  of  enormous  importance.  Re- 
markable benefits  have  already  been  realized  from  the  existing  electric 
lines,  and  the  extension  of  such  railroads  to  a  large  proportion  of  our 
more  prosperous  communities  seems  but  a  matter  of  a  short  time/' 

President  Beggs: — The  two  papers  by  Mr.  Crafts  and 
Mr.  Polk  are  now  before  the  association  for  discussion,  and 
1  would  ask  the  indulgence  of  the  association  for  a  few  min- 
utes. I  have  an  engagement  to  appear  before  the  Manu- 
facturers' Association  in  its  annual  session,  and  I  will  there- 
fore ask  Vice-President  Brady  to  take  the  chair  until  I 
return.  ( 

(Vice-President  Brady  in  the  chair.) 

Vice-President  Brady: — The  papers  which  have  been 
read  are  now  open  for  discussion,  and  we  shall  be  glad  to 
hear  from  any  of  those  present. 

Discussion  of  Papers  by  Mr,  Crafts  and  Mr,  .Polk. 

Mr.  Crafts: — I  wish  to  add,  gientlemen,  that  the  reduc- 
tion of  20  per  cent,  in  tariff,  which  we  are  compelled  to  make 
by  the  Railroad  Commission  of  the  State  of  Iowa,  has  re- 
sulted in  a  very  appreciable  increase  in  the  amount  of  freight 
carried.  This  increase  has  greatly  overcome  the  reduction  in 
rate.  The  question  that  naturally  would  come  to  your  minds 
—  because  we  handle  not  only  local  traffic,  but  traffic  which 
we  transfer  to  a  steam  railway — is  whether  or  not  the  local 
traffic  could  be  operated  on  a  paying  basis.  I  have  therefore 
compiled  a  few  figures  this  morning  showing  the  proportion 
of  transfer  to  strictly  local  traffic.  I  find  that  of  our  total 
receipts  from,  freight  71  per  cent,  is  from  local  traffic  and 
29  per  cent,  from  transfer,  which  practically  follows  out  the 
proportionate  tonnage  carried. 

Mr.  Hippee: — Your  reduction  of  20  per  cent,  is  only  on 
joint  carry? 

Mr.  Crafts: — Only  on  two  locals.     That  does  not  apply 

to  a  continuous  shipment.     I  have  here  a  few  forms  which 

I  will  be  glad  to  explain  to  anybody  interested,  and  which 

I  will  now  endeavor  to  show  you  as  well  as  possible,  giving 

II 
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you  an  idea  how  our  business  is  handled.  These  forms  are 
not  enlarged.  This  first  form  is  a  receipt  and  bill  of  lading 
and  is  a  strictly  steam  railway  form  complying  with  the  laws 
of  the  state.  Our  way  bills  are  of  a  standard  form  as  well. 
The  expense  bills  are  of  a  form  differing  considerably  from 
the  general  run  of  forms  which  you  find  amongst  the  steam 
railways.  This  is  one,  however,  which  has  been  adopted  by 
tfie  Chicago  &  Northwestern  Railway,  and  as  I  stated  in  my 
paper,  although  they  look  complicated,  a  short  acquaintance 
makes  them  very  easy  to  handle. 

The  great  advantage  of  these  forms  lies  in  the  fact  that 
we  can  trace  a  shipment  that  is  damaged  or  strayed  with 
perfect  ease.  The  rest  are,  with  few  exceptions,  merely  dupli- 
cates and  book  forms.  We  are  using  the  same  standard  form 
of  abstract  as  is  used  by  the  steam  railways.  In  explanation 
of  our  cash  book  form,  I  might  state  that  we  handle  our 
freight  business  just  the  same  as  we  would  handle  an  en- 
tirely independent  line  of  business.  The  freight  business  is 
ct  edited  with  the  receipts  and  charged  with  all  payments 
made  by  the  agents,  or  those  authorized  to  make  payments. 
We  therefore  obtain  a  net  return,  except  for  such  expenses 
a?  we  charge  off  in  the  operating  books. 

We  also  have  adopted,  at  the  suggestion  of  the  Chicago  & 
Northwestern,  a  delivery  ticket  which  is  a  very  valuable 
feature.  We  do  not  allow  a  single  thing  to  go  out  of  our 
freight  house  without  the  driver  or  party  taking  the  same 
signing  the  delivery  ticket,  whether  or  not  the  expense  bill 
is  there;  this  certainly  cuts  down  a  large  number  of  claims. 
I  would  be  very  glad  to  answer  any  questions  and  to  give 
you  any  information  regarding  our  freight  business  that  I  can 
consistently  let  you  have. 

Mr.  Allen: — I  have  listened  with  a  good  deal  of  interest 
to  the  papers  which  have  been  read.  I  must  say  that  my  ob- 
servations, and  the  standpoint  from  which  I  have  viewed  this 
matter,  have  been  contrary  to  the  views  presented  in  the 
papers.  My  limited  experience  in  the  handling  of  express 
or  freight  has  been  confined  to  what  is  known  as  package 
or  light  freight.  In  fact,  we  do  not  apply  that  term  in  our 
business  but  we  call  it  electric  express.    I  think  in  New  York 
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State,  of  the  roads  that  are  transacting  an  electric  exjM"ess 
or  freight  business,  the  majority  are  transacting  that  busi- 
ness at  the  expense  of  the  regular  passenger  business.  I 
will  go  a  point  further.  I  believe  that  for  every  dollar  they 
are  putting  in  they  are  only  taking  out  90  cents.  That  is  a 
pretty  broad  statement  to  make,  but  I  believe  when  the  ac- 
counts are  analyzed  and  the  proper  charges  have  been  made 
to  the  cost  of  conducting  this  department,  that  these  results 
have  been  produced  in  the  past. 

At  a  meeting  of  the  New  York  State  Street  Railway  Asso- 
ciation held  last  month  at  Kingston,  a  committee  was  ap- 
pointed to  collect  from  the  roads  in  New  York  State  complete 
data  as  to  the  class  of  goods  or  materials,  in  other  words, 
consignments,  which  are  transported,  and  the  cost  of  con- 
ducting the  transportation;  and  we  hope  to  have  before 
another  year  passes  some  results  which  will  be  tabulated  and 
which  will  be  valuable  information  to  those  of  us  located  in 
that  territory.  I  know  of  but  two  roads  in  Central  New 
York  that  are  handling  freight  business  in  carload  lots,  and 
one  of  these  properties  I  am  familiar  with  and  I  know  for 
every  dollar  which  comes  in  as  receipts  on  this  class  of  busi- 
ness they  are  spending  one  dollar  and  a  half  to  get  the  busi- 
ness. 

My  viewpoint,  as  I  have  stated,  is  opposite  to  that  which 
is  presented  in  these  papers.  It  may  be  that  local  conditions 
in  our  section  control.  I  have  been  greatly  interested  by  the 
data  presented  and  by  the  results  which  the  gentlemen  have 
produced. 

Vice-President  Brady: — Mr.  Emmons,  of  Fort  Wayne, 
Indiana,  has  had  considerable  experience,  I  understand,  in 
connection  with  this  subject,  and  we  will  be  glad  to  hear  from 
him. 

Mr.  Emmons: — Our  experience  in  the  freight  handling 
business  has  not  been  quite  as  disastrous  as  that  described 
by  the  gentleman  who  has  just  spoken.  We  must  all  realize 
that  in  starting  out  in  a  business  of  this  kind  it  is  a  business 
which  must  be  developed  and  which  must  grow.  We  have 
been  in  the  business  for  the  past  two  years,  and  have  had  to 
increase  our  facilities  largely.     We  started  in  with  earnings 
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of  from  $5  to  $10  a  day  for  running  a  car  a  short  time, 
until  at  the  present  time  the  receipts  of  our  freight  cars  in 
service  are  averaging  between  $75  and  $100  a  day  for  10 
to  15  hours*  service.  Our  last  expense  account,  in  which 
we  have  had  itemized  the  investment,  shows  not  as  low  as 
the  paper  states  here  (37  per  cent.),  but  about  60  per  cent, 
of  the  gross  receipts  from  the  business. 

We  have  recently  been  forced,  on  account  of  business  pre- 
sented to, us,  to  attach  a  trailer  car,  and  we  feel  that  by  the 
development  of  the  trailer  business  we  will  reduce  the  per- 
centage of  operating  expenses.  In  our  territory  we  feel  that 
freight  handling  is  a  large  factor  in  the  development  of  our 
properties,  especially  along  the  lines  presented  in  these  papers. 
The  farmers  along  our  line  are  beginning  to  ask  for  sidings, 
to  get  coal  in,  to  ship  cattle,  and  in  that  way  we  anticipate 
a  large  development  in  our  business. 

Vice-President  Brady: — It  is  apparent  from  the  papers 
here  presented  and  the  discussion  which  has  followed,  that 
this  matter  depends  to  a  certain  extent  upon  local  conditions, 
and  the  more  widespread  the  location  of  the  individuals  who 
speak,  I  think  the  better  informed  we  will  be. 

Mr.  Peck  : —  The  Schenectady  Railway  Company  is  operat- 
ing a  freight  and  express  business  under  a  separate  corpora- 
tion, and  we  have  thought,  contrary  to  Mr.  Allen's  experience, 
that  we  were  making  money.  All  items  of  expense  in  con- 
nection with  our  freight  business  are  charged  independently, 
and  not  mixed  at  all  with  our  passenger  expense,  and  in  our 
operations  of  the  express  and  freight  business  last  year,  we 
showed  20  per  cent,  profit  on  our  business,  and  we  certainly 
intend  to  continue  in  that  line,  as  we  have  been  very  suc- 
cessful. 

Mr.  Pardee  : —  From  the  experience  that  I  have  had  in  the 
operation  of  express  and  freight  service,  I  have  come  to  the 
conclusion  that  it  is  a  matter  dependent  on  the  locality.  If 
the  electric  railway  operating  the  freight  service  is  in  com- 
petition with  good  service  on  a  steam  road,  it  is  at  a  great 
disadvantage  in  competing  for  heavy,  bulky  and  carload' 
freight.  There  are  exceptional  conditions  under  which  that 
kind  of  freight  can  be  hauled  at  a  very  handsome  profit,  but 
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those  are  individual  cases  and,  cannot  be  covered  by  any  gen- 
eral rule.  The  steam  railroad  hauls  freight  in  comparatively 
inexpensive  cars  in  which  it  has  not  a  large  investment,  and 
the  electric  railroad  attempts  to  compete  with  the  steam  rail- 
road and  hauls  the  freight  in  a  car  costing  at  least  seven 
or  eight  times  as  much;  so  that  if  you  look  at  the  interest 
on  the  investment  and  the  depreciation  of  these  cars  in  which 
this  heavy  freight  is  hauled,  you  will  have  to  correct  some 
of  the  operating  reports  to  include  the  interest  and  deprecia- 
tion. 

I  do  believe  there  is  a  profit  in  the  express  business  and 
that  this  .profit  depends  very  largely  upon  the  classification. 
I  also  believe  that  the  classifications  of  the  steam  roads  and 
of  the  old  line  express  companies  should  not  be  followed, 
but  that  each  road  or  each  class  of  road  operating  under 
similar  conditions  must  work  out  its  own  salvation  in  its 
classification.  If  that  is  properly  worked  out,  then  there  is 
money  in  it. 

The  reason  that  a  great  majority  of  the  shippers  ship  by 
electric  express  instead  of  steam  express  is  that  the  electric 
n-ilway  company  delivers  the  goods  quicker  and  better  and 
that  the  service  is  more  satisfactory,  and  that  a  very  large 
percentage  of  the  shippers  are  willing  to  pay  more  money, 
and  an  electric  railway  with  an  express  business  and  quick 
delivery  can  get  the  business  at  a  highet  price.  I  have 
changed  my  mind  on  that  point,  from  the  views  which  I 
held  a  year  ago.  I  thought  at  that  time  it  was  necessary  to 
go  below  the  steam  railroad  rate.  I  do  not  now  think  it  is 
necessary  to  do  so,  and  the  business  can  now  be  obtained  at 
a  rate  on  which  there  will  be  a  profit,  but  a  very  large  part 
of  the  freight  business  on  electric  railways,  except  in  special 
cases,  at  the  present  time  is  not  showing  any  real  profit. 

Mr.  Allen  : —  When  you  called  on  me  first,  Mr.  Chairman, 
1  was  taken  somewhat  at  a  disadvantage  and  I  want  to  put 
myself  right.  The  papers  under  discussion,  as  I  understand 
it,  refer  to  the  carrying  of  freight.  I  do  not  think  there  is 
any  doubt  in  the  mind  of  any  one  who  has  had  experience 
with  the  electric  express  proposition  —  and  by  that  I  mean 
to   pick  up  and   deliver   express   packages,    including  trans- 
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portation, —  can  be  made  successful,  but  when  you  come  to 
the  question  of  handling  freight,  as  the  gentleman  who  has 
just  spoken  so  ably  points  out,  taking  a  car  costing  $i,ooo, 
hauled  in  trains  of  fifty  or  more  cars,  and  then  consider  the 
ti  ansportation  of  the  same  freight  at  the  same  rate  per  ton 
mile,  in  a  car  costing  $10,000,  including  two  or  three  men 
to  a  car,  it  certainly  must  be  apparent  that  we  cannot  produce 
the  same  net  results. 

I  am  a  great  believer  in  electric  express.  We  have  for  five 
years  tried  to  see  what  results  can  be  produced  in  operating 
what  is  known  as  electric  express,  but  the  results  produced 
from  hauling  freight,  on  most  of  the  roads  which  have  under- 
taken this  service,  have  not  been  what  these  roads  were  led 
to  expect. 

Mr.  Parker: — The  Detroit  United  Railway  has  been  in 
the  electric  express  and  freight  business  since  my  connection 
with  the  company,  which  began  September,  1901.  At  first 
we  adopted  tariffs  along  the  steam  road  lines,  but  as  our 
experience  in  the  handling  of  express  and  freiglrt  broadened, 
we  have  tried  to  make  and  are  still  making  changes  in  our 
tariffs.  We  have  now  reached  the  point  where  we  are  con-^ 
fining  our  efforts  as  much  as  possible  to  the  high  class  traffic, 
declining  wherever  possible  by  restrictions,  etc.,  the  class  of 
freight  which  is  either  inconvenient  or  too  expensive  to 
handle  on  electric  express  cars.  For  example,  the  rate  on 
household  goods  in  small  lots,  formerly" took  first  class  rates. 
We  have  raised  this  to  double  first  class  rates,  and  as  fast  as 
our  tariffs  are  reissued  will  place  this  class  of  freight  on 
three  times  first  class  rate  basis,  and  so  on  down  the  line 
with  the  undesirable  shipments.  In  a  good  many  cases  we 
have  an  established  minimum  charge  per  shipment,  which 
action  has  kept  us  away  from  a  lot  of  undesirable  freight. 

As  to  using  the  steam  road  rates  as  a  basis  for  the  handling 
of  freight  business  for  all  conditions,  I  am  not  now  a  strong 
believer  in  that  policy.  As  an  illustration,  on  one  of  our 
lines  the  mileage  from  Detroit  to  the  terminal  point  is  57 
miles,  and  this  territory  is  served  by  three  steam  roads.  In 
this  instance  we  are  protecting  steam  road  rates,  with  certain 
exceptions.     We   are   to-day  operating  three   cars   per   day. 
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excqjting  Sunday,  on  which  day  only  one  express  car  is 
run.  In  addition  to  paying  tribute  to  the  city  of  Detroit  of 
$1  per  car  per  round  trip,  we  join  in  the  expense  of  freight 
terminals,  separate  baggage  rooms,  and  separate  ticket  offices, 
including  tribute  on  a  mileage  basis  to  the  line  over  which 
we  have  running  rights  to  the  freight  terminals.  Conse- 
quently when  you  have  added  to  this  the  expense  of  opera- 
tions of  cars,  interest  and  depreciation,  there  is  not  much 
left  for  net  earnings.  I  am  therefore  not  a  strong  believer 
in  the  steam  road  rates  as  an  electric  freight  basis.  Do  we 
get  any  business,  the  qquestion  may  be  asked  ?  Yes,  more  than 
we  can  take  care  of,  and  this  right  in  the  face  of  a  strong 
water  competition  during  the  summer  time. 

On  short  hauls,  I  am  in  favor  of  steam  road  rates  on 
package  freight  business,  if  rates  are  high  enough.  When 
it  comes  to  hng  hauls,  I  try  to  strike  a  conservative  policy 
if  it  is  possible  to  do  it.  Under  no  circumstances  do  I  go 
below  the  steam  road  rates,  but  try  and  go  above  them,  be- 
cause just  as  soon  as  you  lower  your  rates,  you  get  a  volume 
of  business  the  greater  part  of  which  is  undesirable  and  in- 
convenient to  handle,  and  which  you  cannot  take  care  of 
without  great  expense. 

What  Mr.  Crafts  has  said  in  his  paper  has  impressed  me, 
particularly  where  he  says,  "At  the  present  time  the  earnings 
from  this  business  amounts  to  15  per  cent,  of  the  total  gross, 
and  we  hope  to  see  it  reach  20  per  cent,  on  the  same  basis, 
i.  e.,  while  our  freight  business  comes  under  the  head  of 
Qass  2."  I  would  like  to  know  if  the  earnings  mentioned 
are  net? 

Mr.  Crafts: — They  are  gross,  Mr.  Parker.  Our  net  on 
that  is  approximately  40  per  cent. 

Mr.  Parker  : —  Speaking  of  the  second  paper,  which  was 
read  by  Mr.  Polk,  it  has  been  very  interesting  indeed,  and  I 
consider  I  have  received  a  great  deal  of  valuable  information 
from  it.  Taking  the  paper  as  a  whole,  I  doubt  very  much 
whether  the  handling  of  a  carload  business  such  as  grain,  etc., 
in  a  electric  motor  car,  is  a  good  thing,  especially  at  steam 
road  rates.  If  arrangements  can  be  made  to  handle  carload 
business  of  this  nature  in  steam  road  equipment   furnished 
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by  the  steam  road  at  your  junction  point,  whereby  you  prac- 
tically do  only  the  necessary  hauling  in  the  way  of  move- 
ment either  way,  at  a  fixed  switching  charge  per  car,  or  a 
fixed  arbitrary  rate  per  net  ton,  with  a  minimum  charge  per 
car,  I  believe  it  could  be  worked  out  satisfactorily  from  a 
revenue  standpoint,  but  when  it  comes  to  furnishing  high  class 
equipment  for  low  class  traffic,  I  am  not  in  favor  of  it. 

Mr.  Polk: — My  paper  was  on  carload  freight  and  that 
freight  is  handled,  in  box  cars  without  any  motor  equip- 
ment whatever  and  pulled  by  an  electric  locomotive.  Now,  I 
claim,  when  you  can  make  $15  to  $25  and  $35  a  car  and  haul 
eight  or  ten  cars  in  the  train,  you  are  making  money;  our 
freight  department  is  kept  entirely  separate  from  the  passenger 
department,  and  our  line  is  laid  entirely  on  private  right  of 
way.  We  are  not  bothered  in  any  way  by  any  franchise  re- 
strictions, and  we  are  permitted  to  handle  it  with  any  kind  of 
equipment.  Regarding  rates,  we  started  out  to  use  85  per  cent, 
of  the  Iowa  distance  tariff  and  we  have  recently  put  in  the  same 
rate  that  is  charged  by  the  steam  railroads  and  are  getting 
more  business  than  we  had  before. 

Mr.  Hippee  : —  I  think  the  remark  ihat  was  made  by  one  of 
the  gentlemen  here  to  the  effect  that  this  is  purely  a  local  condi- 
tion is  to  some  extent  true ;  but  it  is  true  to  a  greater  extent  that 
almost  every  man  that  is  to-day  interested  in  interurban  roads 
was  once  a  passenger  man.  When  freight  business  was  first 
suggested,  I  thought  there  was  nothing  to  it,  but  as  it  de- 
veloped it  showed  that  there  was  money  in  it,  especially  for 
heavy  freight.  As  Mr.  Polk  has  said,  there  is  no  investment 
in  rolling  stock  to  haul  that  freight,  the  cars  are  furnished  us 
by  steam  railroads.  They  are  loaded  and  delivered  to  the 
steam  railroads.  We  can  go  into  competition  with  steam  rail- 
road lines  that  we  have  no  general  rates  with,  but  give  our 
business  to  the  lines  with  which  we  have  rates.  In  that  way 
we  make  a  larger  earning  in  proportion  to  what  we  haul.  Of 
course,  the  longer  trains  we  haul  the  less  the  expense  and  the 
greater  the  earnings.  That  would  keep  our  operating  expenses 
down,  which  will  be  higher  for  package  freight  or  express  busi- 
ness. Our  express  business  is  handled  on  the  Iowa  distance 
tariff.    When  it  comes  to  the  question  of  the  money  you  have 
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invested  in  expensive  equipment,  you  haven't  got  it  invested 
if  you  are  doing  a  heavy  freight  business,  and  that  is  what  the 
interurban  railroads  of  the  West  are  certainly  coming  to. 
If  the  steam  railroads  can  develop  their  freight  business,  why 
can't  we?  I  would  rather  have  the  freight  business  two  to 
one  than  the  passenger  business,  if  from  no  other  reason  than 
the  question  of  hazard* 

Mr.  Dimmock: — The  question  of  freight  has  interested  me 
greatly  from  the  fact  that  I  believe  the  figures  named  will 
hardly  come  up  to  the  amount  of  freight  that  we  are  handling. 
We  have  in  service  between  300  and  400  freight  cars.  We  are 
operating  some  12  to  14  freight  trains  per  day.  Some  of  these 
trains  haul  as  high  as  700  and  800  tons  per  train,  at  a  speed  of 
from  15  to  18  miles  per  hour.  Other  lines  are  operated  in 
single  units,  or  with  cars  that  are  equipped  with  motors  and 
are  not  run  as  a  train.  The  amount  of  business  that  we  are 
handling  has  increased  so  fast  that  we  wish  we  had  about  200 
more  cars  to  take  care  of  it.  It  has  grown  so  heavy  that  the 
State  Commissioners  now  consider  that  we  are  on  a  par  with 
steam  railroads  as  to  the  business  carried  and  importance  of  it, 
and  have  placed  us  under  their  wing,  and  so  has  the  Interstate 
Commerce  Commission.  The  different  classes  of  freight  which 
we  handle  might  be  interesting  to  you  from  the  fact  that  we 
are  carrying  between  Seattle  and  Tacoma  some  2,000  to  3,000 
gallons  of  milk  which  is  picked  up  through  the  valley  and  taken 
into  Seattle  each  morning  on  a  special  train.  We  have  two 
or  three  trains  per  day  of  10  or  12  cars  of  coal  —  60,060  lb. 
capacity  cars  —  pulled  with  a  locomotive  or  an  ordinary  box 
car  type  car  G-66  motors,  four  of  them,  of  124  h.  p.  each. 
We  also  have  a  refrigerator  line.  We  are  fortunate  in  having 
packing  houses  located  in  Seattle  and  in  Tacoma,  and  each  one 
of  them  desires  to  ship  its  product  to  the  other  city,  so  we 
get  the  freight  both  going  and  coming.  The  cars  operated  in 
those  trains  are  built  on  purpose  for  the  hauling  of  beef,  which 
is  hung  in  the  cars  by  halves  —  in  other  words,  the  beef  is  not 
quartered  after  it  is  killed.  The  cars  are  some  14  feet  high, 
operating  around  8  per  cent,  curves,  and  at  high  speed.  We 
have  been  doing  this  for  the  past  five  years,  and  have  had 
no  accidents.     The  beef  is  killed  in  the  afternoon  at  three 
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o'clock  and  at  half  past  five  it  is  hung  in  these  refrigerator 
cars,  and  at  six  o'clock  pulls  out  of  Tacoma  or  Seattle  as  the 
case  may  be  for  the  opposite  city,  and  is  gotten  in  there  in  the 
course  of  a  couple  of  hours  and  unloaded,  and  while  it  is  being 
unloaded  the  same  motor  is  at  the  local  freight  stations  picking 
up  other  freight,  and  the  cars  are  hauled  back  and  ready  for 
service  the  next  day.  This  is  an  interurban  line  that  I  am  re- 
ferring to,  between  Seattle  and  Tacoma.  In  addition  to  this, 
we  operate  two  local  freight  trains  out  of  each  city  every  day, 
and  they  have  all  the  business  both  in  carload  lots  and  local 
freight  that  they  can  possible  handle.  We  find  that  the  ex- 
pense of  this  freight  will,  I  think,  without  definite  figures, 
run  about  45  or  48  per  cent.,  probably  50  to  52  per  cent.,  in- 
cluding the  depreciation  of  the  cars.  I  have  heard  some  re- 
mark in  regard  to  the  cars  costing  so  much  money.  We  find 
we  can  get  very  desirable  flat  cars  for  anywhere  from  $450 
to  $550  delivered  on  the  coast.  Now,  we  have  also  some  twelve 
miles  of  sidings  on  our  suburban  lines,  where  we  are  hauling 
timber  in  trains  of  five  and  six  cars,  in  many  places  over  5  and 
6  per  cent,  grades,  which  bring  us  in  a  very  handsome  revenue. 
I  may  say  we  are  handling  on  an  average  of  $225,000  of 
freight  business  gross  per  annum.  Of  these  twelve  miles  of 
sidings  which  I  referred  to  the  sidings  are  run  into  the  private 
property  of  people  owning  timber  and  woodlands,  wherever  it 
is  convenient  to  get  them.  The  siding  is  generally  built  at  the 
expense  of  the  man  owning  the  ground  or  the  timber,  we  being 
put  to  no  expense  other  than  leasing  to  him  the  rails  which 
we  keep  on  hand  for  that  purpose,  and  which  have  been  taken 
out  of  stock  from  points  where  we  have  rehabilitated  the  lines. 
In  addition  to  the  wood  business  we  find  the  local  freight  — 
what  you  would  call  small  package  freight  —  is  increasing 
very  materially  and  upon  one  line  which  was  about  seven 
miles  long,  where  we  had  never  done  any  business  at  all,  our 
traffic  manager  insisted  that  he  thought  a  business  could  be 
built  up  in  that  locality.  We  started  and  the  first  two  or 
three  months  I  might  say  the  business  was  practically  noth- 
ing. At  the  end  of  one  year  we  now  have  one  freight  car 
running  on  that  line  constantly,  and  are  thinking  of  putting 
on  the  second,  the  local  package  freight  being  so  heavy  that 
it  is  impossible  for  us  to  take  care  of  it,  and  this  upon  a 
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line  where  it  was  impossible  to  see  any  business  at  all  when 
we  started.  These  are  some  conditions  in  the  Far  West  per- 
taining to  the  freight  business.  We  also  load  heavy  standard 
steam  cars  with  lumber,  shipping  it  into  the  Middle  West 
over  such  lines  as  the  Northern  Pacific  and  the  Great 
Northern,  and  they  furnishing  the  cars,  we  furnishing  noth- 
ing at  all.  A  number  of  mills  are  located  upon  our  lines,  and 
are  so  situated  that  the  steam  roads  cannot  get  at  them.  The 
shipper  will  demand  of  the  steam  road  that  it  furnish  cars 
to  us  and  the  cars  will  be  turned  over  to  us  at  the  transfer 
point,  hauled  out  empty  to  the  place  of  loading  and  loaded 
up  and  shipped  to  the  Far  East  or  the  Middle  West.  I  will 
be  glad  to  answer  any  questions  pertaining  to  anything  in 
the  freight  business,  as  I  believe  we  are  doing  about  as 
heavy  a  business  as  any  one  that  I  have  heard  of,  and  I 
would  be  pleased  to  learn  of  any  road  that  is  in  this  category. 

Mr.  Crafts  : —  I  would  like  to  ask  Mr.  Dimmock  two  ques- 
tions.   You  have  steam  railroad  competition,  haven't  you  ? 

Mr.  Dimmock: — Yes,  sir;  we  have  two  lines  paralleling 
our  line  between  Seattle  and  Tacoma,  and  a  heavy  competi- 
tion on  the  boats. 

Mr.  Crafts  :•—  Does  the  operation  of  your  freight  trains  in- 
terfere in  any  manner  with  your  passenger  traffic? 

Mr.  Dimmock: — No,  sir;  we  don't  permit  that  to  happen 
in  any  way,  shape  or  form. 

Mr.  Crafts: — You  have  a  modem  dispatch  system? 

Mr.  Dimmock: — We  dispatch  our  trains  under  the  stand- 
ard rules  of  steam  roads,  telegraph  operators  and  station 
agents. 

Mr.  Hegarty: — What  are  your  operating  expenses  per 
ton-mile  and  your  earnings  per  ton-mile? 

Mr.  Dimmock: — We  have  those  statistics,  but  I  would 
hardly  be  in  a  position  from  memory  to  give  you  any  idea 
regarding  it.  We  know  that  the  total  operating  expense  of 
handling  this  freight,  which  does  not  in  any  way  interfere 
with  our  passenger  traffic,  will  run  somewhere  between  45 
and  50  per  cent.  Speaking  of  passenger  traffic  being  inter- 
fered with,  I  will  say  that  we  have  trains  operating  between 
Seattle  and  Tacoma  every  hour,  both  ways,  and  at  the  speed 
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of  65  miles  per  hour,  where  out  of  36  miles  we  have  16  or 
18  miles  of  double  track.  But  the  most  of  this  freight  busi- 
ness is  done  at  night.  While  we  have  local  freight  trains  in 
the  daytime,  the  traffic  being  lighter  at  night,  we  put  on  those 
heavy  freight  trains. 

Mr.  Hegarty: — You  stated  that  you  came  under  the  In- 
terstate Commerce  Commission,  and  I  wondered  on  what  basis 
they  figured  you. 

Mr.  Dimmock: — We  have  only  recently  come  under  that 
head,  so  we  haven't  taken  that  up. 

Mr.  Hegarty  : —  Is  it  figured  on  a  per  ton-mile  basis  ? 

Mr.  Dimmock: — Yes.  We  are  simply  brought  under  the 
commissioners  from  the  fact  that  the  shippers  desire  us  to 
exchange  cars  with  the  trunk  lines. 

Mr.  McCulloch  : —  We  have  no  long  suburban  lines,  and 
unfortunately  the  gage  of  our  lines  differs  from  the  standard 
gage,  so  that  we  cannot  handle  standard  steam  railroad  cars. 
We  do  a  small  express  business  on  the  suburban  lines,  but 
are  prohibited  by  city  ordinance  from  handling  freight  in  the 
heart  of  the  city.  We  run  a  refrigerator  car  for  one  of  the 
dressed  beef  companies  and  haul  stone  and  building  material 
to  some  of  the  smaller  towns  outside  of  the  city;  but  the 
volume  of  business  is  small,  arid  the  revenue  does  not  amount 
to  much.  We  tried  to  get  some  business  from  truck  farmers 
and  people  of  that  sort,  but  as  the  distances  are  very  short, 
they  seem  to  prefer  to  haul  on  their  own  wagons. 

Mr.  Dimmock: — I  might  add  for  the  benefit  of  those  who 
are  in  a  quandary  as  to  the  expense  of  handling  this  freight, 
that  we  pay  the  motorman  33^  cents  an  hour,  the  conductors 
30  cents,  and  the  brakeman  from  22  to  23  cents  per  hour; 
therefore  you  can  see  we  are  operating  under  a  high  expense, 
and  one  which  would  have  a  tendency  to  increase  the  per- 
centage of  operation.  Nevertheless,  we  seem  to  be  getting  out 
on  the  right  side  even  with  the  high  expense  under  which 
we  operate. 

Mr.  Crafts  : —  I  would  like  to  submit  a  few  more  details 
ill  connection  with  the  light  freight  handled  as  to  operating 
expenses,  rates,  etc.  We  are  doing  what,  in  comparison  with 
Mr.  Dimmock  and  Mr.  Polk,  is  a  very  small  business.     It  is 
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not  strictly  package  freight.  We  started  in  to  call  it  express 
but  later  changed  our  minds,  and  have  since  termed  it  freight. 
As  to  the  rate,  we  adopted  the  standard  classification  and 
distance  tariff  as  permitted  by  the  Iowa  Railway  Commission. 

Compiling  some  figures  from  certain  representative  periods 
during  the  last  year,  we  have  averaged  in  almost  all  weeks 
approximately  550  individual  shipments,  of  which  60  per  cent., 
or  333,  were  local  shipments.  The  commission  allows  us  to 
charge  a  25  cent  minimum.  Of  the  local  shipments  50  per 
cent,  are  minimum  shipments  for  which  we  get  25  cents  each. 
Ihese  may  be  packages  of  10  ounces,  or  packages  of  300  or 
400  pounds.  We  put  that  freight  in  a  $10,000,  38-ton  car  and 
fill  it  day  in  and  day  out.  I  believe  this  shows  a  profitable 
return  on  that  class  of  car. 

As  to  our  expenses:  without  giving  dollars  and  cents,  we 
charge  to  freight  expense  a  solicitor  of  whose  time  a  portion 
is  devoted  to  developing  passenger  traffic,  but  that  is  a  small 
portion;  and  we  also  maintain  an  extra  clerk  at  each  end  of 
the  line.  We  also  charge  such  rent,  light,  and  telephones  re- 
quired aside  from  the  passenger  business ;  all  books,  stationery, 
etc.  We  also  charge  off  3  per  cent,  of  the  gross  freight  earn- 
ings for  damages,  claims  etc.  The  freight  cars  are  charged 
the  same  power  cost  per  car-mile  charged  to  passenger 
coaches,  and  the  same  proportion  of  expenses  of  maintenance 
of  roadway  and  cars.  Our  motormen  and  conductors  are 
paid  22  cents  per  hour  for  all  platform  time.  Even  charging 
to  expenses  the  above  items  we  are  able  to  operate  for  less 
than  60  per  cent.,  and  as  our  business  grows  the  proportionate 
operating  expenses  are  materially  reduced. 

We  find  that  freight  business  helps  to  develop  passenger 
business,  and  also  the  minimum  package  business  in  the  fol- 
lowing manner.  A  storekeeper  in  a  small  town,  if  he  is  alive, 
abandons  the  sale  of  fancy  articles  and  keeps  nothing  but 
staple  articles.  The  farmer  drives  in  puts  his  horse  in  a 
livery  stable,  and  he  and  his  family  get  on  a  car  and  go  to 
Davenport,  buy  their  fancy  articles,  and  come  back  to  the 
small  town.  We  get  the  fare  but  not  the  freight.  But  when 
they  are  ready  to  return  home  from  the  small  town,  they 
go  to  the  grocery,  or  some  other  store  there,  and  buy  their 
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staple  articles.  We  get  the  hauling  of  that  staple  merchandise 
in  small  shipments.  The  storekeeper  is  enabled  to  carry  a 
very  much  smaller  stock  of  goods  because  he  is  certain  that 
he  can  obtain  a  supply  within  two  or  three  hours  from  the  time 
he  notifies  our  agent  to  send  in  an  order ;  his  carrying  cost  is 
reduced  and  our  receipts  per  ton  are  increased. 

As  to  the  result  of  competition  with  steam  railways,  al- 
though those  which  we  parallel,  of  which  two  companies 
operate  over  one  track,  and  also  operate  on  the  opposite 
side  of  the  Mississippi,  making  three  roads  in  all,  they  do  very 
little  less  than  car  load  freight  business  between  the  terminals. 
We  also  had  boat  competition  for  two  years  which  absolutely 
was  the  meanest  I  ever  saw.  The  boat  cut  our  rate  to  almost 
nothing,  yet  we  maintained  our  rate  and  the  boat  is  out  of  busi- 
ness to-day. 

The  American  Express  Company  came  to  us  and  wanted  to 
handle  all  of  our  local  express  business,  which  we  didn't  feel 
we  could  permit  it  to  do.  It  had  a  very  satisfactory  through 
business,  but  we  are  better  off  by  handling  the  local  business 
entirely. 

Mr.  Hegarty: — All  the  electric  roads  which  are  carrying 
freight  in  bulk,  are  gradually  coming  under  the  Interstate 
Commerce  Commission  in  the  different  states  and  the  com- 
mission requires  figures  on  freight  earnings  and  operation  on 
the  per  ton-mile  basis  and  I  do  not  think  there  is  any  form 
of  accounting,  which  this  association  has  that  covers  it.  I 
move  we  appoint  a  committee  to  take  up  this  matter  of  get- 
ting up  a  classification  of  accounts  on  freight  earnings  and 
operation,  which  will  meet  the  requirements  of  the  Interstate 
Commerce  Commission  and  report  at  the  next  meeting. 

Vice-President  Brady: — Would  that  matter  come  under 
the  head  of  accounting? 

Mr.  Hegarty  : —  I  do  not  think  that  it  has  ever  been  brought 
up  before  at  this  association  as  it  is  only  recently  that  the 
Interstate  Commerce  Commission  has  extended  its  jurisdiction 
over  electric  railways  which  are  carrying  freight  in  bulk. 

Vice-President  Brady: — I  %vould  suggest  that  it  be  re- 
ferred to  the  Accountants'  Association,  to  take  the  matter 
up.     Mr.  Hegarty's  motion  is  that  the  Accountants'  Associa- 
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tion  be  requested  to  take  up  this  matter  of  accounting  in  freight 
matters  in  connection  with  its  general  question  of  account- 
ing on  interstate  matters. 

This  motion  was  duly  seconded  and  carried. 

Vice-President  Brady: — The  next  paper  is  a  paper  en- 
titled "A  Department  of  Publicity,"  by  Mr.  J  Harvey  White, 
of  Boston.  In  the  absence  of  Mr.  White,  Mr.  Blake  has 
kindly  consented  to  read  this  paper. 

A  DEPARTMENT  OF  PUBLICITY. 

By  J.  Harvey  White,  Publicity  Manager, 
Boston  Elevated  Railway  Co.,  Boston,  Mass. 

The  organization  of  publicity  departments  by  public  service  corpora- 
tions is  a  comparatively  recent  innovation.  For  many  years  certain 
corporations  have  maintained  carefully  organized  and  systematically 
conducted  advertising  departments,  but  it  has  been,  only  within  the 
past  few  years  that  a  few  of  the  larger  companies  have  established  de- 
partments for  supplying  the  public  with  general  information  relative 
to  their  affairs,  plans,  policies  and  acts. 

Publicity  has  been  heralded  as  a  positive  and  permanent  cure  for 
all  corporate  ills.  A  loud  and  increasingly  clamorous  cry  for  corpora- 
tion publicity  is  being  raised  by  the  public,  press  and  political  leaders 
who  commonly  represent  corporations  as  monsters  of  iniquity;  plunder- 
ing the  poor  defenseless  public.  So  persistently  have  they  been 
portrayed  as  institutions  of  dishonor,  greed  and  oppression,  that  the 
public  is  disposed  to  believe  any  accusation  against  a  corporation  unless 
overwhelming  evidence  to  the  contrary  is  produced. 

The  problems  involved  in  the  public  relations  of  large  corporations 
to-day  are  quite  as  important  as,  and  in  many  cases  much  more  compli- 
cated than,  those  embraced  in  operation.  It  is  in  the  general  field  of 
public  relations  that  a  department  of  publicity  finds  its  principal  use- 
fulness and  performs  its  most  valuable  service.  Its  function  is  to 
enable  the  public  to  know  the  corporation  as  it  really  is. 

Annual  reports  disclose  the  vital  statistics  relating  to  operation  and 
finance.  These  compilations  are  not  only  seldom  read,  but  are  almost 
meaningless  to  the  general  public.  Thev  do  not  and  cannot  meet  the 
popular  demand  for  publicity.  The  public  wishes  to  know  and  is 
being  educated  to  the  belief  that  it  has  an  absolute  right  to  know 
practically  everything  that  relates  to  public  service  corporations.  A 
refusal  to  answer  in  full  every  question  that  may  be  proposed  to  a 
corporation  is  commonly  regarded  as  prima  facie  evidence  that  it  is 
afraid  to  have  the  truth  known  and  conclusive  evidence  that  it  is  ar- 
rogant, insolent  and  despotic. 

Public  opinion  is  a  practically  irresistible  power.  The  company 
that  stands  discredited  in  public  opinion  is  hampered  and  harassed  at 
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every  turn.  It  does  not  receive  fair  treatment  Its  merits  are  not 
recognized  and  every  shortcoming  is  magnified.  On  the  other  hand, 
if  the  public  believes  that  a  company  is  trying  to  give  an  efficient 
service  and  a  "  square  deal,"  its  excellencies  will  receive  some  recog- 
nition and  its  unavoidable  defects  will  be  tolerated  with  reasonable 
good  nature  by  a  large  portion  of  the  community. 

No  one  who  participates  in  the  larger  responsibilities  of  street  rail- 
way management  needs  evidence  outside  of  his  experience  as  to  the 
power  of  public  opinion  or  as  to  the  importance  of  securing  and  hold- 
ing the  public  good-will.  It  is  undoubtedly  a  fact  that  the  service 
rendered  by  most  street  railways  merits  a  larger  measure  of  public 
confidence  and  esteem  than  is  accorded.  The  reason  that  the  public 
so  often  fails  to  give  full  credit  where  credit  is  due  is  not  because 
the  public  is  constitutionally  unfair,  but  because  it  is  uninformed  or 
misinformed.  To  overcome  this  defect,  to  eliminate  unfairness  and 
hostility  based  on  ignorance  or  misinformation,  is  the  function  of  a 
department  of  publicity,  and  the  extent  to  which  this  is  accomplished 
is  a  fair  measure  of  the  department's  efficiency.  Responsibility  for 
criticism  and  opposition  based  upon  -real  facts  must  be  borne  by  the 
general  management,  but  responsibility  for  hostility  and  unfairness 
based  upon  public  ignorance  must  be  borne  by  the  department  of 
publicity  if  it  is  authorized  to  make  the  real  facts  known. 

The  most  efficient,  available  and  practical  agency  for  developing 
a  fair  and  even  friendly  public  sentiment  is  the  local  press.  If  the 
local  newspapers  constantly  condemn  the  service  and  policy  of  a  cor- 
poration, even  though  the  criticism  be  unfair  and  unfounded,  the  pubHc 
is  certain  to  become  antagonistic.  If,  on  the  other  hand,  the  facts  pre- 
sented by  the  newspapers  to  their  readers  show  that  the  company  is 
alive  to  its  obligations  and  is  giving  a  reasdnably  good  service  and 
that  its  shortcomings  are  not  due  to  indifference,  inefficiency  or  willful 
disregard  of  public  rights,  public  unfriendliness  will  be  reduced  to  a 
minimum. 

The  first  step  toward  securing  fair  treatment  of  a  company  by  news- 
papers is  fair  treatment  of  newspapers  by  the  company.  This  means 
the  reversal  of  the  old  and  rapidly  disappearing  policy  of  giving  no 
information  that  can  be  withheld  and  establishing  a  policy  of  entire 
frankness,  withholding  nothing  that  can  properly  be  supplied  for 
publication. 

If  those  whose  duty  it  is  to  gather  news  learn  from  experience 
that  all  reasonable  information  is  truthfully  and  promptly  supplied 
to  them  and  that  it  is  only  in  rare  cases  that  their  requests  are  denied, 
they  will  Icarn  lo  depend  upon  the  company,  as  they  ought  to  be  able 
to  depend  upon  it,  for  their  news,  and  the  stories  that  get  into  print 
will  be  more  accurate  and  more  satisfactory  to  both  the  publisher  and 
the  corporation. 

The  first  essential  for  a  department  of  publicity  is  abilit>'^  to  secure 
information  quickly  and  accurately.  The  person  in  charge  should  have 
facilities  for  reaching  every  department  and  branch  of  the  organizatioa 
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The  range  of  inquiries  touch  every  phase  of  railway  activity  and  In- 
terest The  head  of  the  department  will  be  called  upon  to  give  in- 
formation concerning  operation,  construction,  equipment,  discipline, 
law,  legislation,  accounting,  finance,  plans,  policies,  accidents,  under- 
takings and  occurrences  of  every  description.  It  is  not  necessary  for 
the  head  of  a  department  of  publicity  to  have  a  very  profound  knowl- 
edge of  any  particular  branch  of  the  business,  but  he  should  know  a 
little  something  about  nearly  everything  that  pertains  to,  or  affects, 
the  company. 

Next  in  importance  to  the  ability  of  the  department  to  get  infor- 
mation quickly  and  accurately  is  its  accessibility  to  the  newspapers  at 
all  hours  of  the  day  and  night.  From  midnight  until  about  ten  o'clock 
in  the  morning,  there  is  seldom  need  of  being  prepared  to  furnish  in- 
formation about  anything  except  accidents  or  other  unusual  occur- 
rences, but  from  ten  o'clock  in  the  morning  up  to  midnight  all  sorts  of 
inquiries  are  received  and  the  department  should  be  prepared  to  answer 
them. 

Ihe  equipment  of  a  department  for  publicity  work  need  not  be 
elaborate.  One  man  with  a  telephone  connected  with  all  of  the  de- 
partments and  stations,  a  desk  and  a  few  chairs  for  the  use  of  reporters 
can  accomplish  considerable  valuable  work.  A  large  company  will 
require  a  somewhat  more  extensive  outfit  The  writer  of  this  paper  is 
provided  with  two  offices;  a  private  office  for  himself,  and  a  general 
office  for  a  stenographer  and  clerk.  Each  office  has  a  telephone. 
There  is  a  small  library,  a  collection  of  maps  and  plans,  files  for  clip- 
pings, documents,  memoranda  and  correspondence.  These  offices  are 
open  from  nine  to  five  o'clock  on  business  days.  During  the  other 
hours  of  the  day  and  night,  on  holidays  and  Sundays  a  clerk,  to  whom 
all  accident  reports  are  made  as  soon  as  possible  after  their  occurrence, 
is  on  duty  and  gives  information  to  the  newspapers. 

The  company's  effort  to  cooperate  with  the  newspapers  in  securing 
accuracy  in  stories  relating  to  the  company  is  generally  appreciated  in 
the  newspaper  offices.  Inaccurate  news  accounts  are  still  printed  and 
the  company  is  misrepresented  in  reports,  but  there  are  decidedly 
less  of  these  objectionable  and  unwarranted  statements  than  formerly 
appeared.  Uniform  accuracy  in  newspaper  reporting  is  as  impossible 
of  accomplishment  as  the  entire  elimination  of  accidents  in  railway 
operation.  All  that  can  be  accomplished  in  either  case  is  to  reduce 
the  unfortunate  occurrences  to  a  minimum. 

The  Boston  Elevated  Railway  Company  does  comparatively  little 
advertising.  The  exhibit  which  has  been  prepared  for  this  convention 
is,  therefore,  not  very  extensive.  It  consists  of  a  bird's-eye  view  of  the 
system  on  a  large  poster,  a  map  of  the  central  portion  of  the  system, 
showing  connections  and  pictures  of  places  of  interest  reached  by  it, 
and  a  few  display  newspaper  advertisements  of  trolley  trips. 

What  has  been  said  in  this  paper  relates  to  publicity  from  the 
company's  standpoint.    An  appropriate  conclusion  to  the  discussion  is 
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a  presentation  of  the  same  subject  from  a  newspaper  standpoint,  and 
this  is  to  be  found  in  the  remarks  of  Mr.  Thomas  F.  Anderson,  one 
of  the  best  known  representatives  of  the  press  of  Boston,  made  at  a 
meeting  of  the  Massachusetts  Street  Railway  Association  last  winter. 

Mr.  Anderson  said :  "  This  is  un  age  of  publicity,  and  it  is  a  great 
mistake  for  any  transportation  company  or  other  public  service  cor- 
poration to  try  to  ignore  this  fact  and  keep  the  newspapers  and  the 
public  in  the  dark  concerning  its  doings. 

"In  the  nearly  twenty-five  years  that  I  have  been  actively  engaged 
in  journalistic  work  a  vast  change  has  taken  place,  not  only  in  the 
physical  make-up  and  the  management  of  street  railways,  but  in  their 
general  relations  to  the  press. 

"In  the  old  days,  it  was  sometimes  next  to  impossible  for  a  news- 
paper man  .to  obtain  from  the  head  officials  of  these  companies  any 
authentic  information  about  the  company's  affairs,  no  matter  of  how 
legitimate  public  interest  it  might  be,  and  one  of  the  most  dreaded  of 
my  *  assignments '  in  the  earlier  days  of  my  newspaper  work  was  that 
of  interviewing  the  taciturn  and  unapproachable  president  of  one  of 
the  larger  of  these  roads. 

"How  different  are  the  conditions  to-day!  Twenty  or  twenty-five 
years  ago  the  reporters  often  had  extreme  difficulty  in  getting  a  satis- 
factory report  of  the  annual  meeting  of  one  of  these  companies,  but 
see  what  happened  here  in  Boston  within  a  week,  in  connection  with 
the  annual  meeting  of  the  Boston  Elevated  Railway  Company. 
'  "  Not  only  was  a  carefully  prepared  summary  of  the  company's  re- 
port and  financial  statement  sent  around  in  advance  to  all  the  Boston 
newspapers,  but  the  company,  through  its  publicity  •  department,  even 
made  itself  responsible  for  officially  reporting  the  election  of  directors 
and  all  the  other  essential  details  of  the  meeting.  The  newspaper 
reporters  and  editors  didn't  even  have  to  do  any  thinking  and  the 
best  thing  about  it  all  was  that  the  published  reports  were  in  exact 
accordance  with  the  facts.  Under  such  conditions  there  was,  of  course, 
no  excuse  for  inaccuracy. 

"  Twenty  years  ago  the  reporter  sent  by  his  city  editor  to  interview 
a  street  railway  president  —  frowningly  *  grouchy '  or  smilingly  uncom- 
municative, as  the  case  might  be  —  always  went  forth  on  his  errand 
with  fear  in  his  heart,  and  usually  was  obliged  to  cool  his  heels  in  an 
outer  office  awaiting  the  great  man's  pleasure. 

"To-day  he  sets  forth  with  lightness  of  spirit,  for  he  is  morally 
certain  that  the  twentieth  century  railway  magnate  will  give  him  the 
'  glad  hand '  and  perhaps  a  good  cigar ;  and  if  he  cannot  give  him  the 
information  he  seeks  he  will,  at  least,  send  the  newspaper  man  away 
feeling  almost  as  pleased  as  if  he  had  secured  the  desired  news.* 

"  Not  only  have  the  managements  of  our  street  railways  adopted  a 
radically  different  policy  with  respect  to  their  personal  dealings  with 
representatives  of  the  press,  but  they  have  gone  even  a  step  farther, 
in  some  instances,  and  established  official  'publicity  bureaus,*  after 
the  manner  of  the  modern  steam  railroad  company. 
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"Through  the  medium  of  these  departments,  the  press  is  kept  in 
constant  and  almost  instantaneous  touch  with  the  affairs  of  the  com- 
pany, and  the  president,  vice-presidents  and  general  manager  of  the 
corporation  are  each  and  all  relieved  of  the  burden  of  attending  to  the 
wants  of  a  battalion  of  newsgatherers. 

"  When  I  speak  of  publicity  bureaus  in  this  connection  I  do  not 
mean  the  departments  established  by  some  roads  for  the  special  pur- 
pose of  advertising  the  facilities  and  attractions  of  the  road,  but  those 
that  have  been  created  primarily  for  the  purpose  of  serving  as  an 
official  medium  of  news  and  news-suggestion  between  the  public  and 
the  newspapers. 

"  The  first  American  street  railway  company  to  establish  a  pub- 
licity bureau  of  this  sort  was  the  Boston  Elevated  Company  and  to 
Col.  William  A.  Gaston,  who  was  president  of  the  company  at  .that 
time,  is  due  credit  for  this  exceedingly  happy  concession  to  a  legitimate 
public  demand  for  authentic  information. 

"The  Elevated  Company's  publicity  department  was  established  in 
1897,  and  it  grew  out  of  President  Gaston's  conviction  that  the  public, 
which  furnished  the  patronage  and  the  dividends  of  the  company, 
really  had  some  rights  in  addition  to  that  of  riding  a  certain  distance 
for  five  cents. 

"Another  important  consideration  was  that^the  time  of  the  presi- 
dent was  too  valuable  to  be  infringed  upon  very  extensively  even  by 
newspaper  men;  and  this  was  probably  the  determining  reason  for 
establishing  the  bureau. 

"  Mr.  J.  Harvey  White  was  selected  as  the  head  of  the  department. 
At  first  he  devoted  only  a  part  of  his  time  to  this  work,  but  with  the 
growth  of  the  system,  and  the  increasing  popularity  of  the  bureau 
itself  with  the  newspapers,  he  was  soon  obliged  to  give  all  his  time 
to  the  duties.  Just  now  that  comes  pretty  nearly  meaning  twenty-four 
hours  a  day,  for  he  is  practically  *  on  call  *  at  all  hours. 

"Mr.  White  has  an  office  of  his  own  in  the  Elevated  Company's 
building,  and  has  a  stenographer  and  an  assistant.  His  mission  in  life 
is  not  to  advertise  the  company,  except  as  that  may  come  in  incident- 
ally to  his  regular  work,  but  to  save  the  time  of  President  Bancroft  — 
one  of  the  busiest  men  in  New  England  —  and  to  aid  the  newspapers 
in  getting  authentic  news  reports  about  the  company,  be  it  changes  in 
policy,  accidents,  appointments  of  officials,  additions  of  new  rolling 
stock,  or  what  not. 

"  His  time  is  given  up  largely  to  receiving  .and  talking  with  re- 
porters who  come  with  every  conceivable  sort  of  inquiry,  all  of  which 
Mr.  White  is  supposed  to  be  in  a  position  to  answer  off-hand;  and 
when  he  is  not  doing  this  he  is  preparing  special  matter  to  be  sent 
out  by  himself  in  the  shape  of  news  items  of  '  special  articles.' 

"When  I  called  on  him  the  other  day  he  was  preparing  for  the 
Boston  papers  an  article  about  the  life  history  of  the  latest  employe 
to  be  added  to  the  Elevated  Company's  pension  list ;  and  not  only  had 
he  obtained  and  prepared  the  necessary  data,  but  had  sent  the  com- 
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pany's  official  photographer  to  make  some  photographs  of  the  subject 
—  all  of  which  will  later  make  a  readable  article  that  will  be  appre- 
ciated by  both  the  newspapers  and  the  public 

"  It  is  the  policy  of  the  Elevated  Company  —  in  contrast  to  the 
secretive  methods  of  many  of  the  old-time  street  railways  —  to  give 
out  everything  of  a  news  nature  that  can  possibly  be  construed  as 
legitimate  public  property;  and  in  the  case  of  accidents,  everything 
except  the_  names  of  those  who  are  injured  or  claim  to  be  injured. 

"  The  latter  reservation  is  made  for  the  protection  of  the  company, 
and  to  circumvent  the  enterprising  'ambulance  attorneys'  who  arc 
always  around  in  times  of  such  trouble,  and  some  of  whom  do  not 
scruple  to  engineer  legal  conspiracies  against  the  company.  The  Ele- 
vated Company,  like  most  others,  also  has  a  rule  forbidding  its  em- 
ployes to  give  to  reporters  or  others  any  information  as  to  accidents." 

President  Beggs  : —  We  have  another  paper  upon  this  sub- 
ject by  Mr.  Warnock.  Prior  to  having  that  paper  read  I 
would  announce  that  it  is  desired  to  have  the  executive  heads, 
those  charged  with  the  laying  down  of  policy  and  the  execu- 
tive management  of  our  companies,  meet  in  the  west  solarium 
of  the  Marlborough-Blenheim  Hotel,  where  we  can  have  a 
more  private  and  quieter  place  to  meet  than  here,  at  three 
o'clock  this  afternoon.  This  meeting  is  an  executive  session 
at  which  only  executive  officers  of  the  various  companies  will 
be  in  attendance.  That  means,  of  course,  the  general  man- 
agers, vice  presidents  and  presidents  of  the  various  com- 
panies. The  meeting  is  called  for  the  purpose  of  discussing 
matters  of  general  policy. 

The  next  order  of  business  is  the  paper  by  Mr.  A.  W. 
Warnock,  entitled  "Advertising  from  the  Standpoint  of  the 
Street  Railway  Company."  Mr.  Warnock  is  here  and  will  now 
present  his  paper. 

ADVERTISING  FROM  THE  STANDPOINT  OF  THE  STREET 
RAILWAY  COMPANY. 

By  a.  W.  Warnock,  General  Passenger  Agent, 
Twin  City  Rapid  Transit  Co.,  Minneapolis  and  St.  Paul,  Minn. 

This  is  the  age  of  advertising!  No  one  who  wishes  his  business  to 
grow  and  develop  neglects  the  important  feature  of  publicity. 

One  of  the  last  industries  to  adopt  this  modern  business  force  is 
the  street  railway,  but  these  carriers  are  appreciating  that  printer's 
ink,  judiciously  used,  is  the  power  which  encourages  trolley  travd 
and  assists  in  the  delightful  work  of  paying  dividends.    It  is  such  an 
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axiomatic  and  proverbial  saying  "Advertising  Pays"  I  will  not  take 
any  time  to  discuss  that  question,.  I  shall  try  to  suggest  some  prac- 
tical means  for  advertising  street  railways  that  may  prove  interesting. 

When  I  say  that  advertising  pays,  of  course  I  mean  —  it  depends. 
Depends  on  what  you"  have  to  offer  and  how  you  oflfer  it.  But  granted 
you  apply  the  same  reasonable  business  rules  to  the  problem  that  you 
would  to  any  other  feature  of  operation,  there  is  no  question  but  that 
returns  will  be  satisfactory. 

I  take  it  what  one  company  thinks  and  what  on^  company  has  done 
will  be  a  far  more  interesting  story  to  hear'  than  a  long  line  of  glitter- 
ing generalities.  So  with  that  end  in  view,  I  want  to  tell  you  what  the 
Twin  City  Rapid  Transit  Company,  or  the  "  Twin  City  Lines,"  as  we 
are  now  calling  our  system,  has  recently  done  in  the  line  of  publicity. 

Two  years  ago  the  "  Twin  City  Lines  "  completed  and  opened  for 
travel  the  famous  "  Great  White  Way  "  electric  line  of  eighteen  miles 
from  Minneapolis  to  Lake.Minnetonka.  This  line  is  now  one  of  the 
really  celebrated  electric  lines  in  the  United  States  and  has  been  the 
means  of  revolutionizing  cottage  and  picnic  life  at  Lake  Minnetonka, 
"The  Lake  Beautiful"  of  the  Northwest.  With  the  opening  of  this 
line,  the  company  found  a  great  many  opportunities  for  expansion. 
The  fleet  of  four  large  steamboats  already  operated  on  Lake  Minne- 
tonka was  purchased  and  rebuilt.  The  company  also  built  in  its  own 
shops  six  fast  express  boats,  each  seventy  feet  long  and  capable  of  a 
speed  of  fifteen  miles  an  hour.  The  idea  of  this  fleet  was  to  encircle 
the  shores  of  the  lake  and  build  up  a  summer  cottage  business  for  the 
electric  line,  as  well  as  to  offer  transient  tourists  and  excursion  parties 
an  opportunity  to  cruise  the  lake. 

To  supply  the  demand  of  picnic  parties,  sixty-five  acres  on  beautiful 
Big  Island  were  purchased  and  converted  into  a  most  attractive  picnic 
and  amusement  resort.  This  island  is  two  miles  distant  from  the 
terminus  of  the  electric  line,  and  three  large  ferry  boats,  which  the 
company  built,  with  a  carrying  capacity  each  of  a  thousand  passengers, 
were  put  on  to  perform  a  shuttle  service  between  the  electric  line  and 
the  park.  One  of  the  steam  roads  which  had  furnished  service  be- 
tween Minneapolis  and  the  lake  was  leased  and  electrified,  giving  the 
"  Twin  City  Lines "  two  first-class  routes  between  Minneapolis  and 
the  lake.  In  view  of  such  broad  development  there  was  urgent  need 
for  the  widest  publicity  in  order  to  secure  business,  and  the  general 
passenger  department  was  formally  launched.  This  department  had 
for  its  function  the  development  of  business  for  the  two  lines  to  Lake 
Minnetonka,  for  the  fleet  of  a  dozen  steamboats,  and  for  Big  Island 
Park,  as  well  as  for  many  other  parks  and  resorts,  such  as  Minnehaha 
Falls  and  Lake  Harriet  in  Minneapolis;  Phalen  and  Como  Parks  and 
Indian  Mounds  in  St.  Paul;  Wildwood,  on  White  Bear  Lake. 

Having  outlined  our  necessity  and"  appreciating  that  our  lines  offered 
unique  and  magnificent  opportunities  for  exploitation  such  as  are 
possessed  by  few  electric  transportation  companies,  we  undertook  a 
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vigorous  campaign  with  the  central  idea  of  letting  the  public  know 
what  we  had  for  sale.  Our  advertising  has  been  along  four  general 
lines:  Newspapers,  folders  and  pamphlets,  car  window  cards  and 
special  advertising.  I  will  briefly  relate  our  experience  with  each  of 
these  methods  of  advertising. 

Newspapers. 

There  has  always  been  a  good  sentiment  existing  between  the  "  Twin 
City  Lines"  and  the  local  newspaper^.  The  time  will  probably  never 
come  when  street  railways,  or  any  other  public  service  corporation, 
will  be  immune  from  criticism  on  the  part  of  the  press,  and  this  is  a 
good  healthy  sign,  both  for  the  press  and  for  the  roads.  I  am  making 
a  temperate  remark  when  I  say  that,  through  and  through,  by  and 
large,  our  newspapers,  as  well  as  our  public,  entertain  a  fine  feeling 
of  regard  for  our  company.  I  think  this  is  due  in  large  part  to  the 
high  personnel  of  our  management  which  is  broad,  progressive  and 
always  disposed  to  do  the  fair  thing.  Our  company  has  anticipated 
what  the  public  wants  instead  of  being  urged  by  them  to  fulfil  their 
wants,  and  I  think,  as  you  travel  the  country  over,  you  will  find  no 
street  car  patrons  more  loyal  or  more  disposed  to  express  superlative 
praise  for  their  home  system  than  the  people  of  the  cities  of  Minne- 
apolis, St.  Paul  and  Stillwater.  I  emphasize  strongly  the  feeling  be- 
tween the  press  and  the  road  because  I  think  it  a  strong  asset  that 
every  road  should  have.  The  good-will  of  the  press  is  of  incalcul- 
able value,  and  a  road  should  utilize  every  fair  means  to  secure  the 
support  of  its  newspapers.  I  mean  by  this  that  the  relation  of  the 
company  to  the  public  should  be  of  such  a  character  that  in  all  fairness 
the  newspapers  will  have  a  friendly  feeling  for  the  company.  Criti- 
cisms, of  course,  will  be  made  on  the  best  of  service,  but  the  general 
trend  of  sentiment  should  be  favorable.  There  is  nothing  that  appeals 
to  newspapers  so  strongly  as  the  practice  on  the  part  of  a  public 
service  corporation  of  taking  the  public  into  its  confidence,  and  we 
have  always  taken  our  public  into  our  confidence. 

Our  newspapers  do  not  accept  tickets,  or  transportation  of  any  kind, 
from  us,  and  all  the  advertising  we  receive  from  them  is  paid  for  by  us 
in  cash  at  full  standard  rates.    We  make  contracts  with  all  the  papers 
at  the  beginning  of  each  year  for  a  good  round  sum,  ample  to  tell 
the  public  all  about  our  attractions,  as  well  as  sufficient  to  impress  the 
newspapers   that   we  are   eager   to  give   practical   expression   of  our 
friendship  for  them  by  buying  liberally  of  their  product.    It  depends 
largely  on  what  we  have 
We  have  had  as  much  as  i 
new  feature  of  our  servic 
four  inches.     Our  advertisi 
October,   and   during  thos< 
yearly  contract  with  each 
advertising,   our    company 
tisement,  possibly  in  the  n 
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their  special  edition,  which,  of  course,  had  no  advertising  value  as  far 
as  our  company  was  concerned.  Since  we  have  adopted  a  business 
basis  for  advertising,  we  absolutely  eschew  the  special  edition  and  the 
newspapers  are  eminently  satisfied  with  the  basis  we  have  established. 

It  is  a  difficult  thing  to  measure  the  returns  for  a  transportation 
company  from  newspaper  advertising.  The  department  store  which 
oflFers  a  list  of  articles  in  its  advertisements  one  day,  can  the  next  day, 
by  actual  sales,  tell  very  closely  the  net  result  of  the  advertisement, 
but  in  advertising  any  transportation  feature,  it  is  difficult  to  check 
up  except  by  the  general  volume  of  business  that  is  developing.  I  am 
quite  convinced,  however,  that  our  newspaper  advertisements  have  not 
only  educated  people  as  to  what  we  have  to  offer,  but  by  exploiting 
what  we  are  doing  and  are  trying  to  do,  have  developed  a  warm  con- 
fidence in  us  and  a  belief  in  our  intention  to  serve  them. 

The  good-will  of  reporters,  paragraphers,  editorial  writers  and 
jdcesters  on  a  paper,  it  seems  to  me,  is  of  inestimable  value  to  a  street 
railway,  and  if  they  poke  good-natured  fun  at  your  company  it  is 
good  advertising.  I  would  sooner  have  our  announcements  printed 
in  the  columns  of  good,  clean  newspapers,  and*carried  into  the  homes 
of  our  patrons,  then  use  any  other  means  of  educating  the  people  direct. 
Such  advertising  can  scarcely  be  properly  estimated  or  appreciated. 
Beyond  question,  the  more  intelligent  newspaper  advertising  you  do, 
the  better  will  be  your  business.  I  am  making  these  statements  on 
the  assumption  that  the  service  you  are  advertising  is  as  good  and 
possibly  better  than  what  you  say  it  is.  Personally  I  feel  that  our 
company  offers  such  good  service  under  all  conditions  that  superlative 
language  is  warranted  and  still  will  be  absolutely  within  the  realm  of 
actual  truth.  If  you  do  not  have  a  good  proposition  to  offer,  then 
make  it  a  good  proposition  oi;  do  not  advertise  it.  The  same  rules 
apply  to  advertising  a  street  railway  as  to  advertising  a  theater,  a 
department  store  or  any  other  enterprise.  A  good  article  can  stand 
unlimited  advertising,  a  poor  one  cannot  win  out  in  the  long  run, 
no  matter  how  much  or  how  good  the  advertising  may  be. 

Folders  and  Pamphlets. 

Our  company  had  never  issued  a  folder  of  its  own  until  it  decided 
to  issue  the  Twin  City  Trolley  Trips  folder.  We  planned  to  produce 
the  best  electric  folder  that  had  then  been  issued.  We  adopted  the 
regfular  standard  railroad  folder  as  to  shape,  nine  by  four  inches,  and 
it  was  to  comprise  forty-eight  pages.  The  best  paper  was  selected 
and  the  best  printing  company  was  awarded  the  work.  We  went  to  a 
great  deal  of  pains  to  have  an  attractive  birds'-eye  view  map  of  our 
system  engraved  for  four  colors.  We  devoted  the  entire  folder  to 
outlining  suggestive  trips  on  our  lines,  and  we  neglected  no  oppor- 
tunity of  indicating  to  the  reader  where  he  or  she  might  go,  and  what 
might  be  seen  by  traveling  on  our  cars.  Small  charts  indicating  exactly 
where  to  get  on  cars  and  where  to  get  off,  and  a  wealth  of  pictures 
with  reading  matter  boiled  down  as  much  as  possible,  was  the  material 
we  put  into  this  publication.    Enclosed   in  a  most  attractive  cover. 
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we  launched  our  first  edition  of  fifty  thousand  copies  on  a  breathlessly 
waiting  public.  This  year  we  issued  the  second  edition  of  fifty 
thousand  copies.  Our  folder  has  been  the  model  for  at  least  ten 
other  electric  folders.  Speaking  purely  from  a  mechanical  standpoint, 
it  was  said  to  be  the  finest  trolley  folder  ever  issued,  and  we  have 
something  like  a  bushel  of  letters  from  prominent  officials  of  steam 
and  electric  companies  in  the  United  States  endorsing  this  judgment. 
Wonder  was  expressed  that  we  issued  such  a  good  folder,  but  there  is 
no  wonder  about  the  matter.  We  have  a  wonderful  proposition  of 
splendid  car  and  boat  lines  and  glorious  places  to  tell  about,  and  the 
story  should  be  told  in  the  best  possible  way.  Had  we  not  used  as 
good  paper  or  employed  as  good  mechanical  means  to  turn  out  a 
folder  that  would  be  appreciated  and  kept  by  the  recipient,  I  think 
we  would  have  fallen  short  of  doing  something  first-class  as  it  should 
be  done. 

We  instituted  a  practical  compaign  of  distribution.  By  advertising 
to  send  the  folder  to  any  address  on  receipt  of  four  cents  in  stamps, 
we  started  an  avalanche  of  mail  and  inquiries  that  has  been  coming 
upon  us  ever  since.  I  think  we  have  received  requests  for  our  folders 
from  prospective  visitors  living  in  nearly  every  state  in  the  Union, 
as  well  as  in  a  number  of  foreign  countries.  We  have  the  folders  on 
distribution  at  our  ticket  offices  where  copies  may  be  had  for  the 
asking.  Prospective  visitors  to  the  Twin  Cities  are  always  eager 
to  secure  copies  and  our  large  department  stores  are  more  than 
pleased  to  distribute  them  from  their  information  bureaus  to  visitors 
who  have  just  come  to  the  cities.  We  have  enjoyed  the  cooperation 
of  not  less  than  fourteen  of  the  largest  and  best  department  and 
stationery  stores  in  the  Twin  Cities  in  this  matter,  and  the  support 
and  good-will  of  these  stores  are  a  good  advertisement  for  us  as  they 
really  constitute  themselves  agencies  in  our  favor. 

The  returns  from  folders  can  be  checked  pretty  closely.  That  is 
to  say,  you  can  tell  more  or  less  accurately  whether  the  folder  is  a 
good  advertisement  or  not.  On  the  cars,  day  after  day,  I  see  patrons 
perusing  the  pages  of  these  folders  and  following  up  special  trips  which 
are  outlined.  Day  after  day  people  come  into  our  offices  to  ask  advice 
as  to  certain  desirable  trips  marked  out  which  they  wish  to  make,  and 
as  some  of  these  trips  cost  as  high  as  sixty  cents  per  passenger,  it  can 
readily  be  seen  that  it  is  profitable  to  have  installed  in  the  home  body 
or  stranger's  mind  the  desire  to  make  these  journeys. 

A  trolley  folder  should  be  absolutely  devoid  of  advertising  matter, 
except  for  the  company  itself.  It  should  be  a  story  of  the  cities  in 
which  it  operates,  told  in  such  a  broad  way  as  to  be  really  a  text-book 
for  the  cities.  It  should  accurately  picture  and  portray  the  many 
beauty  spots  around  the  cities  whether  reached  by  the  cars  of  the 
company  or  not,  and  altogether,  it  should  breathe  a  spirit  of  boosting 
for  the  cities  it  represents  in  such  a  way  as  to  command  the  admir- 
ation of  the  various  public  and  civic  clubs  which  appreciate  publicity 
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of  this  character.  The  first  cost  of  maps  and  plates  may  seem  to  the 
uninitiated  as  severe,  but  I  do  not  think  any  money  could  be  better 
spent  in  the  publication  of  a  folder  than  for  the  best  paper,  ink  and 
engravings.  It  should  be  a  tourist  handbook  that  reflects,  in  a  strong, 
clever  way,  the  company  it  advertises  and  the  cities  it  describes. 

We  have  also  issued  an  "Airship  View  of  Big  Island  Park,"  a 
twenty-page  folder  exclusively  for  Big  Island  Park.  This  contains, 
on  one  side,  a  bird's-eye  view  of  Lake  Minnetonka  and  Big  Island  Park, 
and  is  used  to  create  a  distinct  travel  to  Lake  Minnetonka,  The 
method  of  distribution  is  practically  the  same  as  for  our  trolley  folder, 
and  we  also  use  it  as  a  means  of  circularizing  all  prospective  parties 
to  Big  Island  Park. 

A  third  folder  of  six  pages  we  issue  describes  our  "Sightseer" 
car  service  which  we  have  successfully  operated  for  the  past  two 
seasons.  This  "  Sightseer  "  offers  a  belt  trip  of  forty  miles  around  the 
Twin  Cities  in  three  and  one-half  hours  for  fifty  cents,  and  has  been 
the  means  of  educating  strangers  and  showing  them  the  beauties  of 
two  cities,  which  they  could  not  possibly  see  on  their  own  account  in 
so  short  a  time  and  in  so  comfortable  a  manner.  To  each  passenger 
on  the  "  Sightseer  **  we  give  a  small  twenty- four  page  pamphlet  con- 
taining the  lecture  as  given  by  the  conductor  on  the  car.  This  pam- 
phlet serves  in  a  manner  to  bring  to  pleasant  memory  the  trip  and 
lecture  the  passenger  has  enjoyed. 

We  issue  a  complete  sixteen-page  time  table  for  all  our  interurban 
lines,  with  steamboat  schedules  and  information  which  strangers  need 
to  guide  them  over  our  interurban  lines.  While  we  issue  these  time 
tables  in  an  attractive  way  typographically,  they  are  printed  on  in- 
expensive paper  so  as  to  permit  of  the  wildest  distribution. 

In  addition  to  having  prominent  stores  in  the  Twin  Cities  hand 
out  our  printed  matter,  we  have  our  publication  on  distribution  in  the 
folder  racks  of  all  the  railroad  ticket  offices  and  hotels.  These  racks 
are  controlled  by  an  association  of  ticket  agents  of  both  cities.  The 
ticket  agents  of  all  the  roads  entering  the  Twin  cities  have  a  most 
friendly  feeling  towards  our  company  and  are  always  glad  to*suggest 
trips  and  plan  little  journeys  over  our  lines  for  strangers  who  come 
to  their  offices  with  the  inevitable  inquiry :  "  How  can  I  spend  a  few 
hours  before  my  train  leaves  ?  "  I  have  had  so  many  direct  evidences 
of  this  attention  on  the  part  of  our  railroad  ticket  friends  as  to  feel 
that  that  feature  of  trolley  travel  development  is  worthy  of  special 
endeavor. 

In  the  Twin  Cities,  the  telephone  companies  and  Union  stations 
maintain  information  bureaus,  and  these  also  distribute  our  literature 
and  take  an  active  interest  in  telling  strangers  what  we  have  to  offer. 
With  such  a  kindly  sentiment  toward  us  on  the  part  of  so  many  differ- 
ent agencies  with  which  the  traveling  public  comes  in  contact,  it  can 
readily  be  seen  that  we  possess  a  good-will  in  a  line  of  publicity  that 
is  of  immeasurable  value. 
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Car  Window  Cards. 

An  attractive  feature  of  our  publicity  is  the  use  of  large  cards  for 
the  windows  of  our  cars.  We  use  eight  windows  of  each  of  our 
standard  cars,  four  on  each  side.  These  cards  are  thirteen  by  twenty- 
four  inches  in  size  and  are  fastened  on  the  inside  of  the  upper  sash. 
They  are  printed  in  large  type  on  both  sides  so  that  they  can  be 
read  from  the  inside  of  the  car  as  well  as  from  the  outside,  and  on 
these  cards  we  sing  the  praises  of  all  the  lakes,  parks  and  resorts  on 
our  lines.  One  of  these  cards  is  devoted  to  the  telling  of  the  adven- 
tures of  Hi  Jinks,  the  Picnic  Person. 

Mr.  Jinks  has  had  a  really  remarkable  career.  We  tell  each, week 
with  a  funny  cartoon  and  a  verse,  the  adventures  of  Mr.  Jinks  at 
Big  Island  Park,  and  the  series  of  twelve  Hi  Jinks  cards  for  the 
season  of  1907  has  made  such  a  hit  as  to  really  be  worth  passing 
mention.  The  first  week  we  had  Mr.  Jinks  making  his  bow.  The 
second  he  was  hugging  himself  with  delight  at  the  idea  that  Big 
Island  Park  was  soon  to  open.  The  third  week  he  was  packing  his 
picnic  basket  to  go  to  Big  Island  Park,  etc.  Each  week  he  docs 
something  new. 

We  held  a  competitive  contest  in  which  artists  prepared  this 
character  from  the  suggestion  we  outlined  of  a  genial,  old  bachelor 
who  was  put  for  a  good  time,  and  who  could  appreciate  the  good 
things  we  had  to  offer  at  Lake  Minnetonka.  After  the  character  was 
finally  selected  we  employed  the  best  lithographers  to  develop  the 
pictures.  The  verses  were  really  funny  and  of  su6h  easy  rhyme  as 
to  be  remembered.  To  illustrate  how  the  Hi  Jinks  cards  have  taken 
with  the  public  I  may  say  that  we  have  had  a  wealth  of  poems  sub- 
mitted by  patrons  from  everywhere.  Presidents  of  banks,  lumber 
companies  and  other  large  enterprises,  as  well  as  clerks,  bookkeepers, 
school  teachers  and  a  vast  army  of  other  trolley  riders  suggested 
verses  about  Mr.  Jinks.  Mr.  Jinks  has  become  as  good  an  adver- 
tisement for  the  "Twin  City  Lines"  as  any  vaudeville  joke  that  has 
made  a  soap,  or  breakfast  food  famous.  The  compliment  has  been 
paid  us  that  Mr.  Jinks  has  Mr.  Sunny  Jim  and  Miss  Phoebe  Snow 
completely  wiped  off  the  map.  This,  perhaps,  is  fulsome  praise. 
People  have  actually  been  on  the  lookout  for  these  cards  as  they 
appeared  every  Saturday  morning  in  our  cars.  We  have  kept  Mr. 
Jinks  entirely  in  our.  own  cars  and  he  has  come  to  be  recognized  as 
one  of  the  distinct  officials  of  our  company.  Only  rarely  has  he  made 
his  appearance  in  newspaper  columns,  although  the  jokesters  and  the 
rhymsters  on  all  the  daily  papers  have  used  him  as  a  mark  at  which 
to  fire  many  good  natured  shots.  The  career  of  Mr.  Jinks  has  quite 
convinced  me  that  people  like  good-natured  advertising  with  a  touch 
of  humor  in  it.  When  you  get  your  advertising  so  serious  and  so 
matter  of  fact  that  it  reads  like  a  complaint  in  a  lawsuit,  I  should 
say  you  were  on  the  wrong  track,  but  when  advertising  develops  a 
good-natured    and    kindly    feeling    on    the    part    of    patrons    towards 
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you,  I  believe  it  is  a  sure  sign  that  people  are  paying  attention  to  what 
you  are  saying.  Next  year  we  have  in  mind  using  a  sequel  for  Mr. 
Jinks,  and  we  expect  to  make  this  character  lead  even  a  more  success- 
ful life  than  he  did  this  year.  • 

While  speaking  about  our  car  window  cards,  I  should  say  that  most 
companies  have  it  in  their  power  to  use  their  equipment  for  adver- 
tising in  the  cheapest  and  most  effective  way  possible.  Street  car 
advertising  admits  of  much  display  and  the  use  of  colors,  and  appeals 
to  the  trolley  rider.  It  always  strikes  his  eye  when  he  is  in  a  receptive 
mood  and  this  advantage  is  very  great.  Street  car  advertising  admits 
of  all  the  inventive  genius  one  can  summon  to  one's  aid  and  offers 
an  opportunity  for  the  exploitation  of  new  parks,  lakes,  resorts, 
opening  of  new  lines  and  other  trolley  information  which  should  be 
given  to  the  public  attractively  and  persistently. 

Last  year  our  company  adopted  an  effective  trade-mark.  It  is 
designed  after  a  Spanish  Mission  window  and  is  original,  attractive 
and  unique.  We  are  using  this  S3rmbol  very  generally  on  all  our 
advertising  matter,  letter  heads,  etc.  Every  road  ought  to  have  a 
distinctive  trade-mark. 

Right  in  line  with  our  publicity  we  have  named  our  famous  fleet 
of  boats  after  cities,  towns  and  resorts  on  our  lines  —  Como,  Excel- 
sior, Harriet,  Hopkins,  Minneapolis,  Minnehaha,  Minnetonka,  Ply- 
mouth, Puritan,  Saint  Paul,  Stillwater  and  White  Bear.  Eath  boat  is 
thus  a  good  advertisement  for  the  place  whose  name  it  bears. 

Special  Advertising. 
In  special  advertising,  our  company  has  followed  two  or  three  lines 
that  have  been  effective.  We  had  the  best  landscape  photographers 
photograph  our  lines  from  one  end  to  the  other,  and  the  most  attractive 
scenes  of  cars,  boats,  parks,  double- track,  wooded  grove,  shining  lake, 
beautiful  meadows  and  woods  have  been  reproduced  by  their  cameras. 
These  pictures  are  nine  by  twelve  inches  in  size  and  form  a  col- 
lection distinctly  in  a  class  by  itself.  In  each  of  the  scenes  is  shown 
a  bit  of  track,  or  one  of  our  cars  or  boats  somewhere  in  its  make-up, 
and  this  gives  us  an  advertisement  that  it  is  impossible  to  miss. 
These  reproductions  are  so  good  that  persons  publishing  books 
about  the  Twin  Cities  invariably  come  to  us  for  the  loan  of  them, 
and  as  all  the  photographs  are  copyrighted,  we  grant  the  loans 
on  condition  that  a  line  of  advertising  for  our  company  be  printed 
with  the  picture,  and  this  is  readily  done.  The  photographs  are  so 
good  that  one  company  issued  thirty  souvenir  post  cards  in  colors, 
absolutely  without  expense  to  us,  and  report  it  is  the  best  selling 
series  that  it  has  in  its  large  stock.  Furthermore,  each  card  bears 
a  line  of  advertising  for  us  which  was  written  and  put  there  by  us. 
So  much  for  the  grreat  benefit  of  a  fine  collection  of  photographs  to 
any  electric  transportation  company.  These  photographs  have  also 
been  used  for  souvenir  stamp  books,  and  the  publishers  have  reported 
that  the  sales  in  that  line  have  been  large. 
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The  two  maps  published  by  us,  one  being  the  bird's-eye  view  of  our 
entire  system,  and  the  other  the  bird's-eye  view  of  Lake  Minnetonka 
and  Big  Island  Park,  are  so  attractive  and  they  tell  such  a  good  story, 
that  every  hotel  in  the  Twin  Cities,  as  well  as  som^  of  the  larger 
business  houses,  have  had  them  framed  and  given  the  best  places  pos- 
sibly in  their  rotundas  and  offices  where  strangers  may  see  them. 

I  do  not  know  of  any  business  to-day  that  offers  such  strong 
possibilities  for  intelligent  exploitation  as  street  railways  or  "Electric 
Railroads,"  if  you  prefer  the  term.  The  people  generally  feel  a  sense 
of  proprietorship  in  the  street  railway  when  they  see  its  cars  running 
along  the  street,  and  take  a  pride  in  them  that  they  would  not  think 
of  entertaining  for  the  commercial  railroad  with  which  they  come  in 
contact  only  when  they  go  to  the  station  to  meet  friends  or  take  a 
trip.  With  this  sense  of  proprietorship  on  the  part  of  the  public,  it 
is  easy  to  appeal  effectively  to  your  patrons.  For  ourselves,  the 
"Twin  City  Lines,"  offer  so  many  attractions  in  the  way  of  parks, 
lakes,  falls  and  other  points  of  interest,  that  it  is  really  a  pleasure  to 
educate  the  public  as  to  where  we  can  take  them  and  how  well  we 
can  carry  them  there.  With  good  feeling  existing  between  the  company 
and  the  press,  with  the  manifold  advantages  we  possess,  and  with  the 
desire  to  do  the  fair  thing  on  all  occasions,  our  company  offers  a 
magnificent  field  for  the  most  intelligent  exploitation.  We  aim  to 
make  our  lines  the  best  advertised  in  all  America. 

However,  as  a  last  word,  permit  me  to  suggest  to  you  gentlemen 
who  control  the  destinies  of  America's  great  street  and  interurban 
railway  interests,  when  you  decide  to  undertake  a  campaign  of  pub- 
licity and  work  with  printer's  ink,  that  you  select  a  man  who  knows 
his  business  and  understands  what  he  is  trying  to  do  for  you.  Such 
a  man  is  the  only  man  to  prosecute  such  work  for  you  intelligently, 
sensibly  and  effectively,  and  such  a  man,  like  any  other  skilled  work- 
man, is  worthy  of  your  widest  authority  as  well  as  first-class  com- 
pensation. Gentlemen,  I  beg  of  you,  do  not  make  the  all  too  common 
and  popular  error  of  thinking  that  your  publicity  is  in  good  hands  if 
intrusted  to  your  worthy  janitor  or  to  your  excellent  office  boy! 

In  conclusion  let  'me  say  from  a  close  personal  observation,  that 
these  statements  apply  with  equal  force  to  almost  every  electric 
transportation  company  in  the  country.  The  ground  for  this  line  of 
endeavor  still  lies  fallow  in  many  communities. 

That  street  and  interurban  electric  railway  business  can  be  devel- 
oped and  a  fine  public  spirit  engendered  by  printer's  ink  properly, 
intelligently  and  enthusiastically  applied  is  my  profound  conviction. 

After  Mr.  Warnock  presented  his  paper,  there  were  so 
many  requests  for  copies  of  the  "  Hi  Jinks  "  verses  referred  to 
and  shown  in  the  exhibit  of  the  "  Twin  City  Lines,"  the  follow- 
ing specimen  verses  are  printed : 
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HI  JINKS  MAKES  HIS  BOW. 

High  Jinks  — The  Picnic  Person  — 

Makes  his  initial  bow. 
Of  good  time  trips  by  trolley 

He'll  tell  the  where  and  how ; 
If  you  would  know  real  pleasure 

You  should  to  Hiram  hark. 
And  date  your  picnic  early, 

At  new  Big  Island  Park. 

HI  JINKS  nNDS  IT  HARD  TO   WAIT. 

Hi  Jinks  — The  Picnic  Person  — 

He  found  it  hard  to  wait, 
Until  the  grounds  were  ready. 

Until  the  Magic  Date, 
When  reveling  in  wonders. 

He'd  have  a  jolly  lark. 
Enjoying  stunts,  etc.. 

Out  at  Big  Island  Park, 

HI  JINKS  WENT  TO  MINNETONKA. 

Hi  Jinks  — The  Pichic  Person  — 

To  Minnetonka  went, 
His  fare  was  but  a  quarter 

And  not  another  cent 
With  eager  optics  gazing 

Across  the  waters  dark. 
He  said :  "  Soon  there'll  be  doings 

Out  at  Big  Island  Park" 

HI  JINKS   WAS  CRAZY  WITH   DEUGHT. 

Hi  Jinks  — The  Picnic  Person  — 

Was  crazy  with  delight, 
"The  Good  Time  Grounds  are  open, 

I'm  going  there  to-night 
I'm  going  to  hear  the  music 

And  also,  I  remark. 
There  are  other  things  worth  doing 

Out  at  Big  Island  Park." 

HI  JINKS   SPED  OUT  GREAT  WHITE  WAY. 

Hi  Jinks  — The  Picnic  Person  — 

Sped  out  The  Great  White  Way, 
Good  track,  big  cars,  fast  service. 

All  won  his  quick  "O.  K." 
He  transferred  to  the  Ferry, 

With  this  well-turned  remark: 
"If  any  trip's  more  pleasant, 

ril  eat  Big  Island  Park.** 
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HI  JINKS   WAS  AN   OFF-HAND  COOK. 

Hi  Jinks  — The  Picnic  Person ^ — 
An  off-hand  cook  was  he, 

As  coffee  cook  for  picnics, 
,  He  was  "  'Way  up  in  G/* 

With  ranges  hot  and  ample, 
He  made  his  beverage  dark, 

And  not  a  cent  it  cost  him 
Out  at  Big  Island  Park. 

HI  JINKS  HAD  AN  EAR  FOR  MUSIC. 

Hi  Jinks — The  Picnic  Person  — 

For  music  had  an  ear; 
He  found  at  Minnetonka, 

The  best  there  was  to  hear. 
He  sat  in  the  Casino, 

The  witching  strains  to  mark. 
And  hummed  the  tunes*  while  going. 

Home  from  Big  Island  Park, 

HI  JINKS  CHORTLED  LOUD  IN  GLEE. 

Hi  Jinks  —  The  Picnic  Person  — 

He  chortled  loud  in  glee, 
To  see  his  twisted  visage 

In  the  Laughing  Gallery. 
With  body  like  a  porpoise, 

And  features  like  a  shark. 
He  said :  "  Sure  there  are  wonders. 

Worked  at  Big  Island  Park." 

HI  JINKS  GOES  A-BOATING. 

Hi  Jinks  -^  The  Picnic  Person  — 

Desired  to  go  afloat. 
He  hired  —  per  hour,  one  quarter  — 

A  beauty  of  a  boat. 
His  cares  were  soon  forgotten, 

And  as  his  graceful  barque 
Sped  on,  he  cried :  "  No  worries, 

Can  haunt  Big  Island  Park" 

HI  JINKS  BROKE  UP  GROUCH  CLUB. 

Hi  Jinks  —  The  Picnic  Person  — 

Broke  up  the  Grouch  Club  quite; 
He  took  them  all  to  Tonka, 

Upon  a  Summer  night. 
They  rode  the  Roller  Coaster; 

They  had  an  all  'round  lark. 
And  each  one  came  home  smiling. 

From  "  Great "  Big  Island  Park. 
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HI  JINKS   MAKES  THE  TRIP  IN  ONE  HOUR. 

Hi  Jinks  —  The  Picnic  Person  — 

To  Minnetonka  hied, 
By  trolley  and  by  ferry, 

A  most  delightful  ride. 
Only  one  hour  from  starting. 

It  was  time  to  disembark, 
It  cost  him  but  a  quarter. 

To  reach  Big  Island  Park, 

HI  JINKS  WENT  ON  AN  "  EXPRESS." 

Hi  Jinks  —  The  Picnic  Person  — 

Found  he  must  cross  the  lake; 
For  safety,  speed  and  comfort, 

He  knew  which  way  to  take. 
"  Express  boats  run,"  said  Hiram, 

"  To  every  point  and  bay, 
You  shuttle  Minnetonka; 

Ten  cents  a  trip  each  way." 

President  Beggs  : —  The  next  order  of  business  is  the  Re- 
port of  the  Committee  on  Promotion  of  Traffic,  which  is 
along  the  same  general  line  as  the  two  papers  which  have 
been  read.  The  chairman  of  the  Committee,  Mr.  W.  E. 
Harrington  of  Pottsville,  Pennsylvania,  is  present  and  will 
read  the  report. 

REPORT  OF  COMMITTEE  ON  PROMOTION  OF  TRAFFIC. 

To  the  American  Street  and  Interurban  Railway  Association: 

Genjlemen  :  —  The  committee  on  "  Promotion  of  Traffic  "  respect- 
fully submits  this,  its  second  report: 

The  committee  feels  that  the  subject  matter  in  its  first  report,  sub- 
mitted at  the  last  annual  convention  at  Columbus,  Ohio,  in  1906  is 
so  full  and  complete  that  little  is  left  to  enlarge  upon. 

There  are  a  few  subjects  of  interest  which  the  committee  herewith 
submits : 

Park  and  Amusement  Features.  Just  so  long  as  street  railway 
companies  own,  control  or  have  an  interest  in  parks  along  their  lines 
the  much  mooted  question  as  to  their  desirability  from  a  purely 
financial  point  of  view  will  continue  to  be  debated.  Last  year  this 
committee  in  the  course  of  a  minute  investigation  into  the  general 
subject  of  "  Promotion  of  Traffic "  went  into  the  park  proposition 
thoroughly.  Among  the  questions  asked  the  street  railway  managers 
of  the  country  was  this :  "  If  you  had  it  to  do  over  again,  would  you 
equip  and  operate  a  park?  "  Seventy- four  per  cent  of  the  replies  were 
in  the  affirmative. 
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While  the  preponderance  of  sentiment  is  thus  shown  to  be  in  favor 
of  the  operation  of  the  parks,  it  does  not  by  any  means  necessarily 
indicate  that  this  seventy-four  per  cent,  of  street  railway  park  managers 
have  found  that  the  parks  themselves,  of  themselves,  and  in  them- 
selves have  shown  a  balance  on  the  right  side  of  the  ledger.  As 
nearly  as  can  be  ascertained  a  very  small  percentage  of  the  parks 
actually  pay  in  their  receipts  from  various  sources  the  Cost  of  operation. 
What  profit  exists  must  be  due  to  the  increased  traffic  on  the  com- 
pany's lines  in  consequence  of  the  exploitation  of  the  park  and  the 
exact  difference  between  the  additional  receipts  from  this  source  and 
the  additional  cost  of  the  extra  transportation  facilities  that  must  be 
provided,  is  still  a  matter  for  individual  computation. 

As  to  the  actual,  practical  lay-out,  construction  and  operation  of 
a  street  railway  park,  much,  almost  all,  depends  upon  the  local  con- 
ditions existing  in  the  community  in  which  the  park  is  to  be  operated. 
The  class  of  people,  their  average  wage,  their  hours  of  labor,  their 
predilections  for  certain  forms  of  amusement,  all  must  be  reckoned 
with.  Therefore  no  matter  how  much  may  be  learned  from  the  ex- 
perience of  others,  the  final  test  as  to  the  success  of  a  park  must  lie 
in  the  shrewdness  of  the  park  manager  in  adapting  his  offerings  to 
the  wants  of  his  patrons. 

As  to  the  question  of  whether  a  park  should  be  owned  and 
operated  directly  by  the  street  railway  company  management,  or 
should  be  leased  outright,  there  seems  to  be  a  prevalence  of  opinion 
that,  conditions  being  favorable,  it  is  more  satisfactory  in  the  long 
run  to  lease  the  park  outright  on  a  flat  rental  basis.  Where  con- 
ditions make  it  unwise  to  do  this  the  next  most  satisfactory  method 
seems  to  be  to  let  as  many  concessions  in  the  park  on  a  flat  rental  or 
percentage  basis  as  is  wise. 

In  some  sections  of  this  country  it  is  claimed  by  some  park 
managers  that  a  park  cannot  be  successfully  operated  unless  liquor 
is  allowed  to  be  sold  on  the  grounds.  This  is  not,  however,  the 
experience  of  the  majority,  who  find  that  the  moment  a  license  of  this 
kind  is  granted  in  a  park,  the  general  class  of  patrons  and  the  general 
tone  of  the  place  is  lowered.  In  a  short  time  the  better  class  of 
people  keep  away  entirely  and  the  park,  no  matter  how  well  its  grounds 
and  attractions  are  kept  up,  literally  runs  down. 

The  distance  that  a  park  should  be  located  from  the  centre  of  a 
community  in  order  to  draw  the  greatest  number  from  that  section, 
has  been  the  subject  of  much  discussion  and  varying  opinions.  The 
majority  of  managers,  however,  are  of  the  opinion,  and  results  seems 
to  indicate,  that  from  2.5  to  6  miles,  or  a  half-hour  ride  at  a  five-cent 
fare  is  about  the  most  advisable.  Of  course,  in  some  sections  it  is 
possible  to  draw  people  from  a  greater  distance,  but  they  are  few  in 
comparison. 

As  to  just  what  form  of  amusement  enterprises  should  be  included 
as  attractions  in  the  parks,  experience  has  shown  quite  a  unanimity. 
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First  of  all,  it  is  a  strong  asset  to  a  park  to  have  it  located  on  the 
banks  of  an  attractive  river,  lake,  or  small  pond  where  the  public  may 
enjoy  boating  and  such  features.  There  must  be  a  good  up-to-date 
carousel,  a  dancing  pavilion  and  some  sort  of  an  athletic  field.  There 
must  be  the  usual  candy,  cigar  and  other  booths  with  a  good  restaurant 
where  the  inner  man  may  be  appeased  at  a  small  cost.  Swings  are 
universally  popular,  and  it  must  not  be  forgotten  that  while  the  older 
folks  and  the  male  population  may  crowd  the  park  in  the  evening, 
there  are  some  good  long  hours  during  the  day  when  business  might 
be  done  to  advantage.  For  this  reason  as  many  features  as  possible 
to  make  it  comfortable  for  the  ladies  and  pleasant  for  the  children, 
should  be  installed.  If  you  can  get  the  children  interested,  you  can 
get  their  mothers,  and  sisters  and  aunts,  and  they  all  ma^e  riding 
during  a  portion  of  the  day  when  they  can  be  handled  very  nictly. 
There  should  also  be  some  sort  of  accommodations  for  picnic  parties. 
The  ideal  accommodations  of  this  character  would  include  a  covered 
pavilion  with  tables  and  chairs  where  lunches  might  be  comfortably 
eaten  whatever  the  weather,  and  some  means  of  warming  up  coffee, 
cocoa  or  other  auxiliaries  to  a  lunch  would  be  well  received,  although 
regarding  this,  fire  dangers  must  be  considered  and  perhaps  a  watchful 
attendant  might  be  necessary. 

As  many  various  sorts  of  concessions  are  advisable  as  the  patronage 
and  tastes  of  the  patrons  seem  to  justify.  This  is  another  thing  that 
local  conditions  will  have  to  govern. 

Theatres  have  been  found  to  be  about  the  best  of  the  what  might 
be  called  special  attractions.  The  majority  of  the  parks  have  open 
theatres,  as  far  as  the  seating  space  is  concerned,  but  it  would  un- 
.  doubtedly  be  better  if  a  theatre  combining  the  airy  coolness  of  the 
open  theatre  and  the  safety  in  case  of  rain,  or  a  covered  or  closed 
theatre  could  be  used.  This  is  more  expensive,  but  in  the  long  run 
would  probably  justify  itself. 

The  character  of  the  shows  presented  in  these  theatres  depends 
upon  the  community,  what  they  like  and  what  they  are  most  in  the 
habit  of  seeing  during  the  winter  months.  It  is  advisable,  if  possible, 
to  give  them  something  different  from  their  regular  theatrical  enter- 
tainment. In  the  majority  of  parks  it  has  been  found  that  the  strong 
popular  preference  is  for  vaudeville  shows  of  five  or  six  good  acts. 
The  price  of  admission  varies  in  these  theatres,  but  it  is  generally 
considered  that  reserved  seats  should  not  be  over  twenty-five  cents, 
and  the  majority  considerably  less. 

Bands  are  essential  to  the  full  enjoyment  of  people  of  this  country 
when  seeking  out-of-door  amusement,  and  they  should  be  made  use 
of  as  often  as  the'  conditions  will  permit,  Sundays  and  holidays,  or 
certain  days  during  the  week,  or  every  day  if  the  patronage  would 
make  it  possible  t6  stand  the  expense.  It  is  also  wise  to  introduce 
during  the  season  a  number  of  unusual  special  features,  free,  and 
in  addition  to  those  that  the  regular  park  attractions  aflFord.    Of  these 
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che  most  popular  seems  to  be  balloon  ascensions,  but  there  arc  baby 
shows,  animal  hunts,  diving  horses  and  a  wide  diversity  of  thrillers 
that  draw  crowds  at  these  times  and  keep  people  in  the  habit  of  looking 
to  the  park  for  their  pleasure. 

Whatever  the  attractions  and  whatever  the  location  and  general 
make-up  of  the  park  may  be  there  is  one  thing  that  must  not  be  for- 
gotten and  cannot  be  expressed  and  emphasized  too  strongly  and  that 
is,  that  the  best  of  order  should  be  maintained  at  the  park,  whether 
by  the  regular  city  or  town  police  or  by  special  park  officers  sworn  ii^ 
as  deputies.  Nothing  gives  a  park  a  knock-out  blow  so  quickly  as 
disorder,  and  the  management  should  go  to  any  length  to  see  that  it  is 
quelled  in  its  incipiency. 

The  general  management  of  a  park  when  operated  by  a  street 
railway  company  itself  should  be  vested  in  one  of  the  company's 
operating  staflF,  although  he  may  have  an  assistant  manager  directly 
in  charge.    The  final  decision,  however,  should  be  his. 

There  is  another  point  which  cannot  be  too  strongly  considered  in 
the  operation  of  an  amusement  park  by  street  railway  companies,  or 
anyone  else,  and  that  is  the  advertising  of  that  same  park.  A  first- 
class,  well-kept  park,  nicely  located  and  with  an  abundance  of  good 
attractions  will,  of  itself,  attract  some  people,  but  only  by  the  most 
strenuous  kind  of  publicity  will  it  attract  enough  people  to  make  the 
venture  possible. 

How  to  advertise  is  the  question.  How  to  spend  the  least  money 
and  get  the  most  results.  The  most  expensive  advertising  is  not 
always  the  most  profitable.  Many  a  business  concern  has  spent  mil- 
lions in  advertising  and  then  gone  into  the  hands  of  its  creditors. 
The  advertising  which  counts  is  of  the  character  that  is  seen  by  the 
people  who  are  most  likely  to  be  attracted  by  it.  That  may  sound 
like  a  self-evident  fact,  but  it  is  not  so  self-evident,  but  that  it  is  often 
disregarded. 

Of  all  forms  of  advertising  in  these  modern  days  it  is  universally 
conceded  that  newspaper  advertising  stands  at  the  head.  This  applies 
to  parks  as  well  as  to  everything  else.  It  must  be  sharp  and  to  the 
point,  not  too  niggardly  and  must  be  supplemented  with  attractive 
reading  notices  in  the  regular  news  columns.  Whether  all  this  matter  is 
paid  for  and  how  much  of  it  is  used  depends,  of  course,  on  the  attitude 
of  the  newspapers  toward  the  park  management  and  the  cleverness 
of  the  advertising  man.  It  must  not  be  forgotten  in  this  matter,  as 
in  all  others,  that  newspaper  men  are  a  bright,  intelligent,  self- 
respecting  lot  of  workers,  very  sensitive  about  being  used  fairly  and 
squarely,  as  one  gentfeman  should  use  another,  and  that  .they  will  do 
more  in  return  for  courteous,  fair-minded  treatment  than. money  can 
ever  procure. 

Next  to  the  newspapers  and  standing  almost  beside  them  in  im- 
portance in  park  advertising  are  the  cars  themselves  of  the  park 
operating   company.    The  first   people   to   be   reached   are   the  people 
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who  are  in  the  habit  of  riding  on  the  trolleys  and  nowhere  may  they 
be  better  reached  than  in  the  cars  upon  which  they  ride.  These  cars 
also  traverse  the  entire  district  tributary  to  the  park.  It  must  be 
found  profitable  advertising  to  hang  dasher  signs  upon  these  cars, 
signs  that  have  very  little  reading  matter,  but  which  bring  out  the 
main  attractive  features  plainly  so  that  all  may  read. 

Another  splendid  way  in  which  to  make  use  of  the  company's  own 
facilities  is  to  fix  up  an  old  car  with  bill-boards  on  each  side  and 
cover  them  with  big  stands  of  advertising  paper  advertising  the  park, 
with  a  proper  arrangement  of  lights  so  that  they  may  be  used  at  night 
and  then  run  them  continuously  over  the  lines.  Advertising  cards 
are  also  valuable  when  tacked  in  the  ends  of  the  cars  or  suspended 
in  frames,  where  it  is  possible  to  do  this  without  infringing  on  the 
contract  of  any  advertising  concerns.  Bill-board  advertising  is 
valuable  in  some  sections,  but  it  is  doubtful  if  it  is  as  strong  as  any 
of  the  other  methods  suggested,  and  as  a  rule,  should  be  used  merely 
in  a  supplementary  way. 

In  this  matter  of  advertising  on  and  in  the  cars,  it  may  be  well  to 
lay  special  stress  on  the  fact  that  if  this  advertising  matter  is  printed 
it  should  be  religiously  used —  not  on  one  car  but  on  all.  There  is  a 
habit  among  operating  men,  who  feel  that  their  first  and  almost  only 
duty  is  to  see  that  the  cars  are  run  according  to  schedule  as  nearly 
as  possible,  of  letting  a  lot  of  this  paper  lie  around  loose  in  car  barns, 
instead  of  plastering  the  cars  over  with  it.  It  is  needless,  perhaps 
to  speak  of  this,  but  only  the  most  constant  and  eagle-eyed  attention 
to  this  matter  is  sure  to  bring  the  results.  It  must  be  followed  up 
assiduously  or  the  expenditure  will  be  for  naught. 

On  the  whole,  investigation  seems  to  show  that,  given  a  good  park 
in  a  good  location,  in  a  community  capable  if  sufficiently  interested 
to  support  a  park  of  this  size  and  character,  with  good  attractions, 
good  order  and  proper  advertising,  there  should  be  no  reason  why  the 
incentive  it  gives  to  travel  should  not  make  it  a  profitable  venture  for 
a  street  railway  company  to  promote. 

Many  small  railway  properties  are  not  financially  able  to  make 
large  expenditures  for  parks  upon  the  lines  practiced  by  the  larger 
railway  properties,  and  it  has  been  the  experience  of  not  only  some 
small,  but  some  large  railways  to  lease  desirable,  nicely  wooded  sites, 
favorably  located,  and  to  build  some  open  air  fireplaces,  at  a  cost,  say 
from  $10  to  $15  and  to  provide  neatly  constructed  rustic  pavilions,  and 
by  this  means  make  an  attractive  spot  for  picnics  and  outing  parties. 

Base  Ball.  The  matter  of  professional  base  ball  as  a  promoter  of 
traffic  is  a  subject  which  the  committee  believes  to  be  worthy  of 
serious  consideration.  The  interest  taken  by  the  general  public  in  the 
national  game  during  the  past  few  years  has  been  growing,  as  is 
evidenced  by  the  large  number  of  associations  formed  in  cities  vary- 
ing in  population  of  from  200,000  to  15,000  in  the  Eastern,  Southern 
and  Middle-West  States.  The  information  bearing  upon  this  paper 
is  gathered  largely  from  the  territory  above  named. 
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The  large  majority  of  electric  railways  either  operate  pleasure  parks 
in  connection  with  their  system,  or  their  lines  extend  to  or  pass  parks 
of  a  similar  nature,  operated  by  parties  interested  outside  of  the  rail- 
road. Where  the  above  conditions  exist,  and  the  parks  are  suitably 
located,  it  is  found  advantageous  to  locate  the  ball  park  either  in  or 
adjacent  to  the  park  grounds,  the  ball  park  being  either  owned  or  con- 
trolled by  the  railway  company.  There  seems  to  be  no  uniform  system 
of  leasing  the  base  ball  parks,  each  company  apparently  handling  the 
matter  in  the  way  which  would  seem  advantageous  to  the  road. 

Assuming  the  railroad  company  controls  the  base  ball  park,  one  of 
the  methods  which  has  worked  out  satisfactorily  is  the  leasing  of  the 
grounds  without  consideration  for  a  period  of  years  to  a  local  base 
ball  association,  the  railroad  company  maintaining  it,  depending  en- 
tirely upon  the  revenue  from  transportation  as  its  return. 

Another  method  of  handling  this  business  which  has  proved  satis- 
factory in  some  of  the  smaller  cities,  is  for  the  railroad  company  to 
form  an  association  of  parties  whose  interest  is  friendly  to  the  rail- 
road. The  grounds  are  leased  to  the  association  for  a  nominal  sum, 
the  association  to  put  the  grounds  and  buildings  in  condition  and 
furnish  uniforms  for  the  ball  team.  They  in  return  guarantee  to  keep 
the  grounds  in  repair,  police  them  and  play  a  stipulated  number  of 
games  each  week  during  the  ball  season,  which  is  usually  twelve  weeks. 
The  association  may  be  formed  from  all  classes  who  care  to  be 
interested.  One  of  their  members  is  elected  as  business  manager, 
who,  in  turn,  appoints  some  college  player  as  manager  of  the  team, 
which  team  is  largely  made  up  of  college  students. 

During  the  past  few  years  a  number  of  railroads  operating  in 
cities  with  a  population  as  hereinbefore  stated  have  taken  up  this 
subject.  They  provide  suitable  and  attractive  grounds  and  grand- 
stand, and  the  financial  results  derived  from  the  income,  after  de- 
ducting interest  and  depreciation,  have  been  very  gratifying.  In 
several  instances  where  the  ball  parks  are  located  adjacent  to  the  rail- 
road's pleasure  grounds,  the  income  irom  this  sport  compares  favor- 
ably with  the  best  amusements  operated. 

The  committee  has  given  this  subject  careful  study,  and  the  con- 
clusions reached  are  that  street  railways  operating  in  a  territory  where 
the  density  of  population  will  support  a  first-class  base  ball  club,  will 
find  it  will  add  considerably  to  their  revenue  if  the  matter  is  intelli- 
gently handledr 

As^  an  illustration  of  the  method  pursued  by  the  Pottsville  Union 
Traction  Company  of  Pottsville,  Pa.,  herewith  is  appended  the  form 
of  contract  between  the  railway  company  and  the  representative  of 
the  Atlantic  League;  it  is  interesting  to  comment  that  the  earnings 
from  the  Base  Ball  Park  exceeded  the  expectations. 
(See  Appendix  **A.") 
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Ice  Skating.  The  subject  of  ice  skating  as  a  promoter  of  traffic  is 
one  that  has  been  given  some  consideration  by  a  large  number  of  roads 
in  certain  localities.  Where  rivers  and  lakes  are  within  easy  reach  of 
the  street  railway  lines,  due  to  local  conditions,  ice  skating  has  been 
very  popular.  Where  facilities  for  skaters  are  located  remote  from 
highways  of  public  travel  and  it  is  necessary  to  extend  the  lines  to 
transport  the  skaters,  the  financial  results  to  the  road  are  problematical 
and  in  such  cases  should  be  givtn  careful  thought  before  the  invest- 
ment is  made.  Usually  places  are  found  on  some  parts  of  the  existing 
lines  where  skating  can  be  had  and,  if  situated  in  the  suburbs,  a  suffi- 
cient number  of  arc  lamps  may  be  erected  and  operated  from  the 
trolley  circuit  to  furnish  light  for  evening  skaters. 

The  cost  of  keeping  the  ice  in  good  condition  for  skaters,  and  the 
result  of  snow,  is  a  subject  for  serious  consideration.  In  some  cases 
where  the  income  derived  from  this  class  of  patrons  has  been  very 
satisfactory,  the  expenses  have  been  so  great  as  to  leave  little  or  no 
profit. 

The  committee  is  of  the  belief  that  a  railway  company  is  not  war- 
ranted or  justified  in  making  any  large  investment  to  care  for  this 
source  of  travel,  as  the  results  from  this  traffic  largely  depend  on 
weather  conditions. 

Special  Cars,  Excursion  Rates,  Special  Rates.  The  committee  is 
at  a  loss  to  know  how  to  contribute  anything  new  regarding  these 
subjects  in  addition  to  that  which  was  included  in  the  report  of  the 
committee  last  year. 

It  is  the  sense  of  the  committee,  however,  for  railways  having 
heavy  regular  service,  not  to  originate  excursions,  but  to  cater  to 
special  car  service  and  excursion  business  planned  by  others. 

Freight  and  Express.  The  committee  has  to  report  that  the  de- 
velopment of  the  trolley  freight  and  express  business  is  becoming 
quite  an  important  factor  in  the  earnings  in  railway  properties  in 
various  parts  of  the  United  States. 

The  value  of  statistics  is  unquestionable,  and  in  view  of  the  large 
number  of  railways  now  actually  carrying  on  this  character  of  busi- 
ness, we  respectfully  suggest  and  recommend  the  appointment  of  a 
committee  to  report  upon  "  Freight  and  Express  "  at  the  next  annual 
convention;  the  report  to  treat  upon,  particularly,  the  most  desirable 
methods  to  be  pursued,  charges  to  be  made,  methods  of  collection, 
and,  above  all,  to  collate  statistics  bearing  upon  the  revenue  to  be 
obtained  from  such  business  and  the  operating  expenses,  and  finally 
upon  the  character  of  equipment,  stations,  sidings  and  terminals. 

Conclusion.  The  committee  has  obtained  through  the  courtesy  of 
the  Street  Railway  Journal  and  the  FJectric  Raikvay   Review  most 
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valuable  indexes  of  articles  bearing  upon  the  various  questions  affect- 
ing the  subject  matter  of  your  committee's  work.  The  indexes  are 
appended  hereto. 

Respectfully  submitted^ 

W.  E.  Harrington,  Chairman. 
H.  J.  Crowley, 
H.  K  Reynolds, 
H.  F.  Grant, 
G.  W.  Parkis, 
Committee  on  Promotion  of  TraMc. 
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APPENDIX  "A: 
Articles  of  Agreement,  made  and  concluded  this  eighteenth  day  of 
December  A.  D.  one  thousand  nine  hundred  and  six,  by  and  between 
The  Tumbling  Run  Park  Association,  party  of  the  first  part,  and  Ernest 
C.  Landgraf,  of  the  city  of  New  York,  State  of  New  York,  party  of  the 
second  part,  witnesseth  that  said  party  of  the  first  part  hereby  stipu 
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lates  and-  agrees  to  rent  to  the  party  of  the  second  part  a  certain  base 
ball  park  located  near  the  premises  of  the  party  of  the  first  part  in  the 
township*  of  North  Manheim,  County  of  Schuylkill  and  State  of 
Pennsylvania,  which  park  shall  be  properly  fenced  and  shall  contain 
a  grand  stand  with  a  seating  capacity  for  five  hundred  persons  and 
bleachers  with  seating  capacity  for  six  hundred  persons.  To  have  and 
to  hold  the  said  base  ball  park  for  and  during  the  base  ball  seasons 
of  1907  and  1908,  together  with  an  option  on  the  part  of  the  party  of 
the  second  part  to  renew  the  lease  for  longer  season  upon  such  terms 
as  the  parties  hereto  may  agree  upon. 

In  consideration  of  the  premises,  the  party  of  the  second  part  cove- 
nants, stipulates  and  agrees  to  pay  to  the  party  of  the  first  part  an 
annual  rental  of  four  hundred  and  fifty  ($450)  dollars  to  be  paid  in 
manner  following,  that  is  to  say,  one  hundred  and  fifty  dollars  on  the 
first  day  of  May,  one  hundred  and  fifty  dollars  on  the  fifteenth  day  of 
June,  and  one  hundred  and  fifty  dollars  on  the  15th  day  of  July,  in 
each  of  said  two  years.  The  party  of  the  second  part  also  covenants 
and  agrees,  as  soon  as  the  gross  receipts  of  said  park  amount  to  ninety- 
five  hundred  dollars,  to  pay  to  the  party  of  the  first  part,  as  an  addi- 
tional rent,  one-half  of  the  excess  of  the  gross  receipts  over  and  above 
ninety-five  hundred  dollars  after  deducting  from  said  excess  10  per  cent, 
of  the  gate  receipts  for  the  Atlantic  League  treasury,  and  also  deduct- 
ing to  pay  each  visiting  club  either  the  sum  of  fifty  dollars  or  fifty 
per  cent,  of  the  gate  receipts,  as  each  visiting  club  may  elect.  Such 
excess  of  rent  shall  be  paid  by  the  party  of  the  second  part  to  the 
party  of  the  first  part  daily  after  any  game  or  series  of  games  shall 
have  been  played. 

It  is  mutually  understood  and  agreed  that  the  base  ball  park  shall 
be  in  the  form  of  a  rectangle,  whose  size  shall  be  not  less  than  three 
hundred  and  sixty  feet  by  three  hundred  and  eighty  feet. 

In  testimony  whereof,  the  parties  hereto  have  set  their  hands  and 
seals  the  day  and  year  first  above  written. 

TUMBLING  RUN  PARK  ASSOCIATION. 
W.  E.  Harrington, 

President.     (Seal.) 
Ernest   C.    Landgraf.     (Seal.) 
.  Signed,  sealed  and  delivered  in 
the  presence  of  us: 

(Signed)        R.  H.  Koch, 
(Signed)         F.  A.  Hewett. 
Approved  by  Counsel, 

R,  H.  Koch, 

12/18/06. 


Digitized  by  L3OOQ-1C 


Cooper:  Problems  of  the  Small  Electric  Road.        207 

On  motion,  duly  seconded,  the  report  was  approved  and 
ordered  to  be  printed  in  the  proceedings  of  the  association. 

President  Beggs: — We  will  proceed  to  the  next  paper, 
which  is  entitled  "  Problems  of  the  Small  Electric  Road,"  by 
Mr.  H.  S.  Cooper  of  Galveston,  Texas.  Mr.  Cooper  is  not 
present,  but  is  represented  by  Mr.  F.  C.  Randall  of  Galveston, 
\v'ho  will  read  the  paper. 

PROBLEMS  OF  THE  SMALL  ELECTRIC  ROAD. 

By  H.  c).  Cooper,  Manager, 
Galveston  Electric  Company,  Galveston,  Texas. 

What  is  a  "  small "  electric  road  ?  What  is  the  measure  of  its 
"  smallness* "  ?  The  gentlemen  asking  for  this  paper  indicated  that  their 
measure  was  gross  earnings,  by  the  fact  that  they  spoke  of  "  com- 
panies with  less  than  $500,000  revenue  per  annum."  That  is  one  way 
of  looking  at  it,  but  the  writer  believes  that  gross  earnings  is  not  a 
true  measure  of  a  "  small  '*  electric  road ;  if  $500,000  gross  earnings 
means  a  **  small"  road,  does  $500,001  mean  a  medium-sized  one? 
And  if  not,  where  does  the  medium-sized  one  begin  and  end  and  the 
big  one  commence. 

Also,  at  the  dividing  line  of  $500,000  —  or  any  other  amount  larger 
or  smaller  —  do  the  "  problems  *'  change  suddenly  —  or  even  to  any 
extent  ? 

And,  if  a  mere  arbitrary  sum  of  gross  earnings  is  not  a  proper 
division  line  between  the  "small '  road  and  the  one  above  it,  what 
is  the  proper  measure?  Is  it  active  track-mileage,  or  number  of  cars 
on  regular  schedule  or  population  served?  It  is  not  any  one  or  two 
or  all  of  these  for,  if  it  were,  many  roads  would  be  in  the  "  small " 
class  which  are  not  considered  in  it  and  several  so-called  "  small  " 
ones  would  jump  out  of  it  quickly. 

For  the  purposes  of  this  paper,  therefore,  an  entirely  different  basis 
of  comparison  will  be  taken,  not  only  because  it  differentiates  the  roads 
in  iine  with  the  question  of  "  problems,"  but  also  gives  what  the 
writer  believes  is  a  truer  division  between  a  "  small "  road  and  the 
class  just  above  it  than  any  arbitrary  measurement,  financial,  numerical, 
or  statistical. 

The  "  small "  road  is  one  whose  condition  is  such  that  it  will  not 
allow  of  full  departmental  organization.  That  is  to  say,  it  is  one  that, 
although  it  might  rank  out  of  the  "  small "  class  in  one  or  two  of  the 
items  of  gross  earnings,  track-mileage,  rolling  stock  or  population 
served,  yet  it  is  so  situated  that  it  is  considered  it  cannot  afford 
to  be,  cannot  be  made  to  be,  or  is  not  divided  into  the  proper  number 
of  clear-cut  and  non-interfering  departments  with  a  competent,  techni- 
cally practical  man  at  the  head  of  each.    It  is  in  such  a  "  smalF "  road 
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that  the  manager  has  to  be,  ex-oMcio,  foreman  or  superintendent  of 
every  department  or  of  most  departments;  or  at  any  rate,  he  has  to 
be  the  expert  head  of  departments.  It  is  in  such  a  road  that  the  detail 
which,  in  one  fully  organized  into  departments,  is  settled  by  the  head 
of  that  department,  comes  to  the  manager's  desk  or  calls  him  away 
for  a  visual  inspection  and  a  decision.  In  such  a  road  he  must  have 
"  a  finger  in  every  pie "  instead  of  merely  examining  or  tasting  the 
finished  product.  With  such  a  road  the  duties  of  the  manager  are 
not  merely  managerial;  they  are  not  only  a  combination  of  the  execu- 
tive, legislative,  judicial  and  administrative,  but  also  paternal  and 
pedagogic.  Personally,  the  sins  of  every  department  are  directly 
visited  on  him,  for  is  he  not  itf  To  him  personally  come  bond  and 
stockholders,  the  public,  the  municipality  and  the  employes.  He  cannot 
hide  behind  any  department  for  he  may  be,  or  must  be,  the  decisive 
head  of  that  department.  He  cannot  take  refuge  behind  the  imperson- 
ality of  an  office  nor  a  corporation  title,  for  his  personal  responsibility 
is  too  well  known.  Even  if  he  blames  matters  on  a  "wicked  partner" 
such  as  the  "  Board  of  Directors "  or  the  "  Home  Office,"  everyone 
knows  that  it  is  a  subterfuge  and,  anyway,  both  of  these  wicked 
partners  will  quickly  repudiate  the  blame  and  the  "last  state  of  that 
manager  shall  be  worse  than  the  first."  This  is  the  real  mark  of  the 
"  small "  road  as  it  is  also  its  first  problem,  a  problem  that  begins  and 
ends  at  home  and  is  a  very  vital  one. 

The  importance  of  organization  is  not  fully  appreciated  by  the 
"  small "  or  "  near-small "  road.  To  many  owners  and  managers, 
organization  into  departments  seems  a  useless  and  non-productive  pro- 
cess, entailing  no  revenue  and  much  unnecessary  expense,  time  and 
labor.  To  the  very  small  road  where  the  manager  is  everything,  from 
engineer  to  bookkeeper,  where  the  difference  between  bond  interest  and 
deficit  is  but  a  hairbreadth,  in  such  a  road,  departmental  organization 
seems  —  and  probably  may  be  —  somewhat  of  a  farce.  But  it  must 
be  a  very  small  road  where  this  really  applies.  Simple  organization  is 
capable  of  beginning  much  lower  down  in  the  scale  of  roads  than  is 
commonly  practiced  among  owners  and  managers,  and  even  a  pretty 
full  and  complete  organization  can  be  started  —  and  will  prove  remun- 
erative—  a  great  deal  sooner  than  is  generally  believed. 

The  simplest  organization  will  have  not  less  than  four  departments  — 
ccr.nling  the  manager  as  one  of  them.    These  would  be: 


^Manager  and  clerk. 


Bookkeeping, 
Accounting  J  ^^r  accounting. 

Purchasing, 
^^  Correspondence, 
.  Claim  department.  Accidents,  etc.    Manager  and  local  counsel. 


2.    Generating.  Power  station.  Chief  engineer.  Assistants. 
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Transportation. —  Operating   of   cars.      Inspector,   or    starter   and 
trainmen. 


r  "^ 

Rolling  stock. 


4.    Maintenance  < 


Buildings, 

Track, 

Line. 


>^  Superintendent 


Barnmen, 
Shopmen, 
Trackmen, 
Linemen. 


This  simplest  plan  of  organization  is  possible  to  any  road ;  of  course 
in  a  very  small  road  the  manager  may  have  to  be  the  chief  engineer 
and  the  superintendent  of  maintenance  and  of  transportation  in  addi- 
tion to  his  other  duties,  but  in  any  road  having  full  business  for  six 
to  ten  regular  cars  on  an  urban  line  or  three  or  four  regular  cars  on 
an  interurban  line,  the  above  plan  of  organization  is  none  too  complex. 

As  we  go  up  in  the  scale  of  the  smaller  roads,  or  as  a  road  grows 
in  size,  these  departments  can  easily  and  profitably  be  amplified  until 
it  is  —  for  a  small  road  —  fully  organized  into  departments,  which 
means  into  about  eight,  as  follows: 

1.  Accounting  and  auditing. 

2.  Claims  and  legal. 

3.  Purchasing  and  stock-room. 

4.  Power  station. 

5.  Shops. 

6.  Track. 

7.  Line. 

8.  Transportation. 

And,  if  there  is  a  "  pleasure  park  "  attachment, 

9.  Advertising  and  attractions. 

That  organization  —  those  departments  —  will  answer  for  a  wide 
scope  of  sizes  of  roads.  It  may  be  that  in  the  smaller  roads  the 
manager  will  again  have  to  be  the  virtual  head  of  each  department; 
that  the  departments  will  overlap  and  interfere  to  some  extent,  but 
these  are  drawbacks  only  to  be  amended  by  increase  in  size,  in  earn- 
ings or  in  profits  and,  if  properly  carried  out,  that  very  organization 
will  aid  to  that  end. 

It  may  seem  foolish,  when  your  trackman  and  lineman  are  one  and 
the  same  person,  when  your  winder  also  repairs  trucks,  when  your 
carpenter  repairs  cars  and  buildings  and  does  pipe-fitting,  to  ask  them 
to  bisect  themselves  into  heads  of  departments  while  you  show  them 
how  you  want  the  work  done,  and,  perhaps,  hoiv  to  do  it;  but,  unless 
you  expect  your  road  to  be  forever  stationary  as  to  size,  you  can  afford 
the  foolishness.  In  the  first  place,  it  is  good  training  for  both  men 
and  manager;  it  leads  to  and  teaches  the  proper  forms  and  the  proper 
use  of  them;  it  tends  to  exactitude  in  work,  in  authority,  in  responsi- 
bility and  in  these  ways  makes  far  better  discipline  and  more  efficient 
and  economical  operation.  That  is  the  first  problem  of  the  small  road 
—  to  so  organize  itself  that,  without  waste  of  time  or  energy  or  the 
unnecessary  unreeling  of  red  tape,  it  will  have  the  advantage  of  known 
authority  and  responsibility  from  the  track-greaser  up  to  the  manager. 

14 
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If  the  road  thinks  it  is  too  small  for  any  real  departmental  organiza- 
tion, let  it  "  play  at  it "  with  a  few  simple  departments  and  forms  and 
in  a  short  time  that  play  will  develop  into  earnest.  It  is  good  policy  in 
all  such  matters  to  *'  go  through  the  motions  "  for  a  little  while  before 
any  change  is  really  and  actually  started.  It  familiarizes  those  inter- 
ested; it  brings  out  faults,  deficiencies  and  objections,  and  puts  the 
matter  into  immediate  and  perfect  working  order  when  it  is  made  a 
fixed  actuality. 

The  second  and  next  most  impoitant  problem  of  the  small  road 
is  its  direct  and  personal  relation  with  its  patrons,  the  municipality 
and  —  to  an  extent  —  the  employes.  Nothing  can  be  done  imperson- 
ally. In  every  move  it  makes  there  is  a  personal  motive  imputed  and 
a  personal  feeling  engendered.  This  is  compelled  to  be  the  case  where 
most  of  the  patrons  and  all  the  municipality  know  the  manager  and 
other  officials  and  many  of  the  employes.  It  is  especially  the  case  if 
there  is  a  local  board  of  directors  and  it  is  a  wise  board,  and  a  blessing 
in  disguise  to  the  manager,  if  it  puts  everything  "  up  to  him,"  and 
keeps  its  skirts  clear  of  all  local  matters  except  questions  of  absolute 
policy.  While  a  director  should  direct,  he  should  not  meddle  and  a 
"local "  director  should  avoid  it  as  the  plague!     (This  is  an  "aside"). 

This  personal  relation  of  the  small  road  is  not  really  a  hard  problem 
and  if  it  is  rightly  worked  out  it  can  be  made  an  advantage  that  is 
well  worth  the  trouble  to  obtain  it.  In  a  comparatively  small  city,  up 
to  50,000  or  75,000  inhabitants,  the  city  will  always  regard  its  street 
railway  as  one  of  its  possessions ;  not  merely  an  adjunct  or  attribute 
as  in  the  cosmogony  of  the  big  city,  but  as  an  object  of  personal 
interest  or  value  and  in  the  same  category  as  its  other  civic  improve- 
ments. If,  therefore,  the  road  can  be  made  in  any  way  a  credit  to  the 
city,  something  that  it  can  boast  of  in  some  particular,  it  is  a  distinct 
advantage  grained  for  the  road. 

To  obtain  such  a  condition  —  that  most  valuable  asset  of  a  public 
service  corporation:  a  pleased  and  satisfied  public  —  is  the  next  prob- 
lem of  the  small  road,  but  to  do  so  needs  individual  care  and  tact  in 
a  much  greater  degree  than  with  the  larger  road,  where  the  public  is 
larger  and  the  inertia,  therefore,  greater;  where  the  electric  road  is 
one  of  many  public  utilities  and,  as  a  whole,  less  an  object  of  personal 
solicitude  to  the  citizen ;  where  its  total  physical  and  financial  condi- 
tion, its  riizhts  and  its  franchises  are  not  facts  known  to  eyery  taxpayer. 
In  the  small  roads  tliese  are  all  matters  of  personal  interest  to  the 
citizen,  arc  discussed  in  all  companies  and,  as  this  condition  is  handled 
by  the  road,  so  will  they  become  aids  or  hinderances,  we?ipons  of 
offense  or  defense  for  the  company. 

And  the  simple  solution  of  the  matter  is:  perfect  equity  between 
the  company,  its  patrons,  the  public  and  the  municipality.  The  personal 
equation  mn^^t  "cut  no  ice"  in  matters  general  or  matters  of  policy  — 
that  policy  must  he  a  striu;:^ht  business  one  requiring  only  the  facts 
that  —  as  a  "  public  utility  corporation "  it  has  only  one  master,  the 
public;  only  one  client,  the  majority  of  its  patrons,  and  that  its  only 
duty  is  to  serve  and  keep  faith  with  the  one  honestly  and  squarely 
and  to  impartially  give  the  other  the  best  service  that  Its  patronage 
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allows.  To  do  otherwise  is  to  invite  trouble  sooner  or  later;  to  give 
service  or  facilities  to  one  section  when  such  are  equally  due  to  all, 
because  the  company  or  some  of  its  owners  or  backers  are  interested 
in  that  section;  to  show  partiality  to  any  class  or  faction  as  a  means 
of  obtaining  its  influence  —  political  or  financial;  to  create  exceptions 
in  favor  of  or  to  allow  privileges  to  individuals  because  of  "  pull "  or 
"  influence,"  or  "  graft,"  or  favoritism  are  sure  breeders  of  future 
difficulties  in  the  smaller  cities,  for  they  are  personally  known  and  felt 
and  resented. 

To  listen  courteously  and  interestedly  to  the  complaints,  "kicks," 
hints  and  crude  suggestions  of  the  patrons  and  non-patrons  of  the  road, 
to  sift  the  wheat  from  the  chaff  and  give  due  credit  and  thanks  for 
the  few  poor  grains  found,  and  to  pass  by  the  bushels  of  husks  without 
offense;  to  meet  graft  —  open  or  implied  —  without  open  recognition 
of  it  and  with  an  honesty  of  company  policy,  purpose  and  dealings  that 
inoffensively  disarms  it;  to  gracefully  refuse  an  improper  or  impossible 
request,  favor  or  privilege  asked  and  leave  no  resentment  for  the  re- 
fusal; to  explain,  excuse,  expound,  exonerate;  to  do  so  as  to  leave 
a  satisfied  or  convinced  person;  to  do  so  as  to  leave  no  sting;  to  do 
so  in  a  manner  to  satisfy  as  to  the  company's  motives  and  acts  —  this  is 
the  second  problem  that  the  small  road  puts  up  to  its  managerial  head. 
And  it  is  no  small  problem,  for  it  takes  unending  tact,  patience,  good 
humor  and  a  large  experience  and  knowledge  of  human  nature  and 
of  all  local  conditions.  To  convert  the  enemies  and  lukewarm  friends 
of  the  company  into  partizans  for  it;  to  keep  its  friends  friendly;  to 
be  courteous,  exact  and  equitable  in  all  matters  requiring  it  and  yet  to 
be  able  to  be  liberal  when  occasion  needs  it,  to  be  lax  when  it  violates 
no  law,  no  rule,  or  no  policy  and  when  it  creates  no  precedent  —  this 
is  what  the  small  road  exacts  from  its  manager. 

The  third  problem  is  a  material  one  —  one  that  may  be  divided  into 
two  heads:  employes  and  materials.  With  the  first,  the  relations  of 
the  head  of  the  road  are  not  only  those  of  a  —  or  the  —  superior  official. 
They  are,  as  I  have  said,  pedagogic  and  paternal.  He  is  seldom,  if 
ever,  "  The  Manager  "  or  "  Mr.  So-and-So  " —  he  is  "  The  Boss,"  or 
"The  Old  Man,"  personally  known  and  having  a  personal  influence 
and  example  with  them.  Therefore,  much  is  expected  or  exacted  from 
him  and  through  him  from  the  company  that  is  not  expected  from  the 
larger  road  where  the  only  "boss"  is  "Rules  and  Reffulntions,"  or 
an  impersonal  official  in  a  swing  chair  before  a  flat-top  mahogany 
desk;  where  the  employe  Is  not  an  individual  but  a  unit  and,  in  conse- 
quence, is  treated  by  a  formula  with  a  very  small  variable  in  it.  The 
head  of  the  small  road  has  the  direct  personal  equation  to  meet  in  his 
discipline  and  in  his  employment.  He  can  not  be  as  independent  of 
his  "  help "  as  can  his  brother  of  the  larger  road,  for  his  reserve 
supply  of  trained  or  available  men  is  not  as  large  or  as  available.  It 
is  seldom  that  the  "  extra  list  "  of  the  small  road  overflows ;  in  fact, 
it  almost  always  shows  a  hiatus  at  the  bottom  if  the  company  is  at  all 
strict  in  its  requirements  as  to  its  trainmen.  And  the  small  road  has 
to  be,  or  should  be,  stricter  as  to  certain  requirements  than  the  large 
ones,  especially  among  its  conductors.    In  the  large  cities  with  their 
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steady  traffic  of  —  to  the  company  and  its  employes  —  strangers,  the 
requisites  for  competent  trainmen  are,  in  certain  directions,  less  and 
less  exacting,  than  for  those  of  the  smaller  road  where  a  certain 
courteous  attention  to  and  a  familiarity  on  the  part  of  the  trainmen 
with  its  patrons  and  their  ways  is  an  asset  of  the  transportation  de- 
partment and  the  company.  The  public  in  the  larger  cities  simply 
desires  transportation  —  rapid  transit  by  preference.  It  doubtless  ap- 
preciates convenience,  comfort  and  courtesy,  but  it  will  sacrifice  them 
all  to  speed  in  transit  and  be  content  with  the  change.  It  will  not 
resent  being  asked  to  "  Get  a  move  on  "  in  boarding  or  leaving  a  car ; 
it  will  "  move  forward  "  mechanically  when  gruffly  ordered  to  do  so ; 
it  will  board  or  leave  moving  cars  cheerfully  and  without  expecting  a 
helping  hand  from  the  conductor;  it  is  generally  ready  with  its  fare; 
it  is  at  the  right  place  to  board  the  car  and  is  ready  to  step  off  when 
the  car"  slows  or  stops.  Now  the  patrons  of  the  small  road  do  none 
of  these  things  and,  in  consequence,  the  conductor,  instead  of  being 
a  fare-collecting,  signal-bell  ringing,  accident- report-filling  automaton, 
has  to  be  a  human-hcmg  with  —  at  least  some  courtesy  and  taa. 
These  requisites  keep  the  "  extra  list  '*  of  the  small  road  gasping  for 
breath,  especially  on  rush  days. 

The  other  departments,  with  the  probable  exception  of  the  power 
plant,  are  also  parts  of  the  same  problem.  For  a  large  proportion  of 
the  year  the  line,  the  track,  the  shops  and  the  barn  can  be  operated 
with  a  minimum  of  crews  and  yet,  at  irregular  intervals,  and  perhaps 
periods  of  some  length,  the  force  of  men  in  one  or  the  other  of  these 
departments  could  be  doubled  with  resulting  economy  of  operation  and 
maintenance. 

There  are  two  horns  to  the  dilema,  cither  to  keep  the  force  down 
to  a  minimum  and  busy,  and  trust  to  Providence  for  no  emergency 
work  or  for  outside  aid  when  that  emergency  happens;  or  to  keep  a 
larger  permanent  force  than  is  generally  needed  and  piece  out  their 
time  with  the  manufacture  of  small  repair  parts,  or  the  building  of 
rolling  stock  or  other  apparatus.  Where  there  is  a  good  foundry  and 
machine  shop,  a  good  wood-working  mill  and  a  fairly  good  electric- 
working  or  repairing  "shop  in  the  city  or  within  quick  reaching  distance, 
the  first  method  may  be  used,  but  small  cities  with  such  conveniences, 
capable  of  doing  truck,  motor  and  car-body  work  are  comparatively 
rare,  and  in  cities  that  do  not  boast  of  such  it  is  a  better  solution  of 
the  problem  to  enlarge  the  different  "  gangs  "  merely  as  a  question  of 
schedule  and  car-service  insurance.  This,  however,  is  entirely  a  matter 
of  local  conditions  of  traffic  and  climate.  It  is  one  of  the  real  problems 
however  that  confronts  nearly  every  small  road,  but  is  one  for  which 
no  broad  generalization  can  be  laid  out.  Each  small  road  must  work 
it  out  "  for  its  own  hand." 

In  the  same  category  comes  the  question  of  supplies,  and  repairs 
and  renewal  parts.  Whether  to  keep  these  at  an  absolute  minimum 
for  ordinary  conditions  and  to  ai^ain  trust  in  Providence,  or  to  carry 
a  reserve  or  emergency  surplus  —  those  are  the  questions,  and  they 
are  not  as  simple  as  they  look.  The  first  means  small  interest  on 
investment,  less  stock- room  space,  less  handling,  less  insurance,  less 
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depreciation,  and  a  more  rigid  economy  of  use  —  the  latter  because 
everything  must  be  made  to  last  to  the  final  minute  and  under  such  a 
strain  that  the  employes  are  more  careful  and  economical  in  their  use. 
On  the  other  hind  such  a  course  means  small-quantity  purchases  at 
small-quantity  high  prices  and  also  small-quantity  high  freight  or 
express  rates;  it  also  means  a  shortage  of  cars  or  an  uneconomical 
"  patch-up  "  of  cars,  line  or  track  when  the  emergency  does  come. 

To  carry  an  emergency  surplus  means  again  a  case  of  "insurance 
of  continuity  of  service"  and,  as  its  proper  handling  will  allow  the 
buying  of  certain  things  in  larger  quantities,  it  means  an  economy  in 
purchasing.  On  the  other  hand,  it  means  an  increase  in  investment, 
in  depreciation  and  deterioration  of  certafn  supplies,  and  a  more  lavish 
use  —  at  any  rate  a  less  economical  use  —  unless  life  and  mileages  are 
accurately  kept  and  applied.  That  means  considerable  additional 
clerical  work  for  some  one.  The  decision  of  these  questions  is  also 
a  local  one,  influenced  by  local  traffic  and  geographical  and  climatic 
conditions,  by  the  distance  to  large  commercial  centers  where  such 
supplies  are  always  in  stock  and  —  firstly  and  lastly  —  by  the  financial 
condition  of  the  road,  by  its  policy  and  by  the  balanced  judgment  of 
the  manager. 

For  it  is  to  the  actual  manager  of  the  small  road  —  whatever  his 
official  title  may  be — that  its  success  or  failure  is  due.  Its  problems 
are  his  problems,  his  own  personal  problems  much  more  than  in  the 
case  of  his  bigger  brother  whose  every  clean-cut  department  can  be 
capped  with  a  capable  head  —  a  congress  of  whom,  or  the  complete 
reports  from  which,  gives  the  big  manager  a  complete  and  instantan- 
eous grasp  of  the  situation  at  any  minute;  gives  him  a  clear,  complete 
and  concise  report  from  experts,  which  the  small  manager  must  — 
most  often  —  work  up  for  himself  from  meager,  obscure  and  empirical 
information,  from  imperfect  data  and  his  own  observation. 

But,  if  he  has  the  breadth,  it  is  a  good  education  for  him,  and  his 
road"  profits  by  it  —  for  a  while.  For  thai  is  the  last  problem  of  the 
small  road,  to  retain  its  managerial  head  if  that  head  is  a  good  one 
and  if  he  has  no  ownership  or  profit-sharing  financial  interest  in  the 
road.  To  the  capable  manager  of  the  successful  small  road,  the  big 
and  the  bigger  roads  are  always  beckoning,  and  he  waves  his  hand 
in  reply,  for  he  has  his  eye  on  the  "  seats  of  the  mighty  " —  the  swing- 
chair  and  the  mahogany  desk  —  and  he  intends,  in  lime,  to  be  an  officer 
of  the  National  Association.  He  would  like  to  be  one  nozv,  to  attend 
all  its  meetings,  to  write  papers  for  it,  to  fill  out  promptly  and  fully 
Mr.  Swenson's  daily  "interrogatory  sheets" — but  how  can  he?  His 
little  road  takes  his  every  minute  from  his  early  rising  to  his  late 
retiring,  he  has  to  eat  it,  drink  it,  sleep  it;  if  not  as  manager,  it  calls 
him  as  claim  agent,  accountant,  purchasing  apcnt,  track  or  line  fore- 
man, winder,  car  repairer  or  chief  engineer.  His  public,  his  patrons, 
his  municipality,  his  employes,  his  stockholders,  his  directors,  all  seem 
to  study  things  for  him  to  do  to  fill  in  his  {their  idea!)  "  vacartt 
time."  And  a  week  or  more  absent  from  it,  and  a  hundred  dollars 
added  to  "  General  Office  Expense !  "  What  lots  might  happen  in  a 
week's  absence  and  how  many  places  in  track,  line,  cars  or  station  that . 
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hundred  dollars  would  fill.  For,  of  course,  he  attends  his  own  local 
or  sectional  association,  is  an  officer  of  it,  and  writes  papers,  and  answers 
*'  Question  Box  *'  queries  for  it,  that  is  not  only  a  duty  but  a  pleasure. 
He  personally  knows  every  member  of  it  and  exchanges  ideas  and 
experiences  with  them;  the  discussions  atid  papers  are  nearly  all  on 
problems  that  affect  his  road.  The  members  have  always  a  common 
interest  in  local  legislation,  in  peculiar  local,  climatic,  geographical, 
traffic  or  legislative  conditions.  This  home  association  uses  up  a  great 
deal  of  his  spare  time  and  ideas  and  of  his  little  company's  available 
expense  money.  It  is  often  his  only  "vacation,"  at  any  rate  the  only 
vacation  that  he  thinks  that  he  and  his  company  can  afford. 

He  would  like  to  attend  those  national  meetings,  but,  in  addition 
to  the  above  reasons,  he  is  somewhat  scared  of  them.  The  published 
academic  papers  and  discussion,  the  high  technical  and  mathematical 
exactitude  of  them  appall  him,  while  the  (well  edited!)  clear-cut  dis- 
cussions and  the  authoritative  style  and  "  ipse  dixit "  of  the  well- 
known  speakers  make  him  feel  that  even  if  he  were  there  and  knew 
that  they  were  wrong,  he  would  not  dare  to  lift  up  his  little  voice  in 
protest. 

Of  course  he  is  wrong,  if  for  no  other  reason  than  that  the  attrition, 
with  larger  and  broader  experiences,  would  be  of  benefit  to  him  and 
his  little  road,  a  benefit  obtainable  in  no  other  way.  And  he  does  a 
wrong  to  the  national  association  for  it  needs  him  and  his  experiences. 
His  little  road  is  the  "  dog "  on  which  nature  and  municipalities  and 
legislatures  and  the  public  "try  out"  their  new  schemes  or  renew 
their  old  ones.  The  problems  of  the  large  roads  are  only  the  problems 
of  the  smaller  one  condensed,  intensified,  made  into  a  formula  by  pres- 
sure of  traffic,  by  condensation  of  population,  by  humanity  in  the  gross 
instead  of  in  the  individual.  The  large  roads  need  the  experience  of 
the  small  one  for  its  problems  are  basic  ones,  worked  out  empirically, 
with  travail  and  by  retail,  but  containing  the  true  principles  and  with 
those  principles  open  and  apparent,  so  that  "  he  who  runs  may  read." 

The  national  needs  the  small  road  —  as  much  or  more  than  the 
small  road  needs  the  national  —  but  how  are  you  going  to  get  them? 
That  is  a  problem  of  the  big  roads! 

President  Beggs: — It  is  already  past  our  hour  of  ad- 
journment and  we  still  have  one  paper  on  our  program,  that 
of  Air.  Reel  on  "  The  Use  of  the  Tee  Rail  in  Cities."  A  motion 
to  postpone  the  presentation  of  this  paper  until  to-morrow's 
session  will  be  in  order. 

On  motion  it  was  ordered  that  Mr.  Reel's  paper  be  con- 
sidered at  the  Friday  session. 

The  meeting  then  adjourned  until  Friday  morning  at  9:30 
o'clock. 
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FRIDAY  MORNING  SESSION. 
October  i8,  1907. 

President  Beggs  called  the  meeting  to  order  at  10:00  a.  m. 
in  the  Sun  Parlor  .on  the  Steel  Pier. 

President  Beggs:— It  has  been  customary  for  the  chair 
to  appoint  a  Committee  on  Resolutions.  I  will  therefore  ap- 
point Mr.  C.  D.  Wyman  of  Seattle,  Mr.  H.  J.  Davies  of 
Cleveland,  and  Mr.  C.  S.  Sergeant  of  Boston,  as  a  committee 
to  prepare  suitable  resolutions  to  be  offered  before  the  close 
of  this  meeting  in  order  that  they  may  be  made  a  matter  of 
record. 

We  will  now  start  in  on  the  regular  program,  which  com- 
mences with  the  reports  of  committees,  the  first  of  which  is 
that  on  insurance.  I  have  the  pleasure  of  introducing  to  you, 
Mr.  H.  J.  Davies  of  Cleveland,  chairman  of  this  committee. 

REPORT  OF  THE  COMMITTEE  ON  INSURANCE. 
To  the  American  Street  and  Interurban  Railway  Association: 

Gentlemen. —  Your  Insurance  Committee  has  held  three  meetings 
since  its  appointment  a  year  ago,  has  sent  one  circular  letter  (with 
data  sheet  No.  17)  to  every  member  of  the  association,  and  to  other 
street  railway  companies,  and  has  analyzed  the  data  received  in 
response  thereto.  The  filling  out  of  the  data  sheet  involved  consider- 
able work,  and  for  this  reason,  as  well  as  because  the  subject  of 
insurance  still  receives  less  attention  from  street  railway  companies 
than  any  other  part  of  their  business,  the  number  of  blanks  returned 
was  much  smaller  than  the  committee  had  hoped  to  receive. 

The  seventy-odd  reports  received  show  insurance  premiums 
amounting  to  more  than  $3,000,000,  losses  of  $1,482,600,  and  payments 
by  the  insurance  companies  of  $1,360,000  in  adjustment  of  the  losses, 
or  45  per  cent,  of  the  premiums  paid,  indicating  that,  while  rates  on 
many  large  properties  have  been  reduced,  there  is  still  considerable 
profit  in  the  business. 

A  large  part  of  the  cost  of  conducting  the  insurance  business 
consists  of  commissions  paid  to  agents,  brokers  and  solicitors.  It  is 
evident  from  these  figures  that  if  this  item  of  expense  could  be 
eliminated,  either  by  cooperation  among  traction  companies  to  mutually 
insure  their  own  properties,  or  by  arrangement  with  existing  insurance 
companies  to  do  the  business  directly  with  the  traction  companies 
without  the  intervention  of  middlemen,  a  substantial  additional  saving 
in  nremiums  might  be  obtained. 

[215] 
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Of  course,  if  full  reports  had  been  received  from  all  the  members 
of  the  association,  the  ratio  of  loss  to  premiums  might  have  been 
greater.  On  the  other  hand,  it  might  have  been  smaller.  Some  of 
the  companies  that  reported  gave  figures  for  only  a  part  of  the  period 
called  for  by  the  blank.  If  even  these  companies  had  made  full 
report  for  each  of  the  seven  years,  the  result  indicated  might  have 
been  changed.  It  may  be  that  all  the  losses  suffered  by  these  com- 
panies are  not  included  in  their  reports;  but  the  large  losses  suffered 
by  the  Baltimore,  Cleveland  and  St.  Louis  companies  within  that 
period  are  included,  and  these  three  losses  alone  amounted  to  more 
than  $800,000. 

Some  of  the  companies  reporting  are  setting  aside  from  their 
earnings  an  insurance  reserve  or  fund,  in  lieu  of  insurance,  or  in 
addition  to  insurance.  The  amounts  so  set  aside  are  not  included  in 
the  premiums  on  which  the  foregoing  calculations  are  based.  H  they 
were  included  the  percentage  of  loss  would  be  smaller. 

Members  that  did  not  fill  out  data  sheet  No.  17  are  urged  to  do 
so,  and  to  mail  it  to  Secretary  Swenson  as  soon  as  possible,  so  that 
the  association  may  have  the  information  on  file  for  the  benefit  of 
its  members. 

The  committee  recommends  that  the  secretary  of  the  association 
send  out  a  blank,  soon  after  the  close  of  each  calendar  year,  asking 
the  members  to  give  him  the  data  called  for  by  questions  5,  6  and  7 
of  this  year's  data  sheet,  and  that  he  tabulate  the  information  received, 
so  that  the  association  may  know  at  all  times  the  gross  cost  of  insur- 
ance, the  losses,  and  the  causes  of  fires.  It  was  very  difficult  for 
members  to  get  together  all  the  data  asked  for  by  your  committee  for 
the  seven  years  covered  by  the  data  sheet;  it  will  be  comparatively 
easy  for  them  to  make  a  report  for  a  single  year  at  a  time. 

Your  committee  received,  in  response  to  its  circular  letter,  more 
than  fifty  insurance  forms,  or  descriptions  of  property.  A  sub- 
committee was  appointed  to  make  examination  and  study  of  these, 
and  to  prepare  a  general  form  that  would  aid  the  members  of  the 
association  in  negotiating  for  insurance.  This  work  has  not  yet  been 
completed. 

The  reports  show  that  the  causes  of  fires  have  been  various  —  some 
from  lightning,  some  from  defective  wiring,  some  from  short-circuits 
in  cars,  some  from  electric  heaters,  one  from  the  upsetting  of  a  car 
stove  caused  by  the  derailment  of  a  car,  one  from  placing  wet  horse 
blankets  in  an  armature  oven  to  dry,  and  others  from  other  causes. 
Most  of  the  fires  started  in  cars,  and  a  large  portion  of  the  car  fires 
occurred  in  cars  in  service  on  the  road.  Several  of  the  fires  reported 
occurred  in  theatres,  or  other  park  properties,  and  one  was  in  a  storage 
wareh(nisc  owned,  Imt  not  occupied,  by  the  street  railway  company  that 
reported  the  fire.  The  losses  from  these  fires  are  included  in  our 
statement  cf  losses,  ahhough  the  properties  destroyed  or  damaged 
were  not,  strictly  speaking,  street  railway  properties. 
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After  the  adjournment  of  the  Columbns  convention,  President 
Beggs  appointed  a  committee  on  car  house  construction,  to  consider 
and  make  recommendations  upon  the  subject"  of  the  building  of  car 
houses,  with  special  reference  to  the  prevention  of  fires,  so  as  to  carry 
out  more  effectually  the  suggestion  of  the  Insurance  Committee  in  its 
report  of  last  year  in  regard  to  the  importance  of  the  adoption  of 
methods  of  protecting  the  buildings  and  rolling  stock  of  street  railway 
companies  from  destruction,  or  damage  by  fire.  That  committee  has 
done  most  excellent  work,  in  collaboration  with  a  similar  committee 
of  the  National  Fire  Protection  Association. 

Responding  to  suggestions  made  to  the  association  by  representa- 
tives of  the  old-line  insurance  companies  at  the  Columbus  convention, 
your  committee  invited  the  eastern  and  western  associations  of  those 
companies  to  meet  with  it  in  New  York,  at  the  office  of  this  associa- 
tion, on  September  23d.  The  meeting  was  attended  by  Messrs.  H.  A. 
Smith,  vice-president  of  the  National  Fire  Insurance  Company,  Hart- 
ford, Conn. ;  C.  G.  Smith,  secretary  of  the  German-American  Insurance 
Company,  New  York;  C.  J.  Holman,  assistant  manager  of  the 
Commercial  Union  Assurance  Company  of  London,  New  York; 
R.  M.  Bissell,  vice-president  of  the  Hartford  Fire  Insurance  Company, 
Hartford,  Conn. ;  E.  H.  A.  Correa,  vice-president  of  the  Home  Insur- 
ance Company,  New  York;  Fred.  S.  James,  western  manager  of  the 
National  Fire  Insurance  Company,  Chicago;  Edward  Milligan,  vice- 
president  of  the  Phoenix  Insurance  Company,  Hartford,  Conn.; 
J.  W.  G.  Cofran,  western  manager  of  the  Hartford  Fire  Insurance 
Company,  Chicago;  William  Hare,  assistant  manager  of  the  Norwich 
Union  Fire  Insurance  Society,  New  York;  J.  H.  Stoddard,  general 
agent  of  the  New  York  Underwriters,  New  York;  Bruce  E.  Loomis, 
manager  of  the  Fire  Underwriters'  Electrical  Bureau,  New  York,  and 
three  members  of  your  committee. 

The  Insurance  Committee  of  this  association  has  from  the  start 
urged  that  the  prevention  of  fires  was  more  important,  and  more 
economical  financially,  than  the  collection  of  losses.  While  the  work 
of  your  committee  has  brought  about  reductions  in  rates,  and  k  more 
intelligent  and  careful  consideration  by  traction  managers  of  the  sub- 
jects of  insurance  against  fire  losses  and  the  prevention  of  such 
losses,  the  effect  of  the  work,  it  is  believed,  has  been  greater  upon 
the  insurance  companies  than  upon  the  traction  companies.  This  was 
made  manifest  at  the  meeting  of  your  committee  last  month.  The 
old-line  insurance  companies  have  lately  been  giving  much  attention 
to  traction  properties.  They  are  coming  to  look  upon  them  as  less 
hazardous  than  they  had  supposed  them  to  be.  They  have  recom- 
mended improvements  in  the  construction  and  protection  of  many 
street  railway  plants.  They  are  treating  our  properties  in  a  class  by 
themselves.  They  have  done  a  great  deal  to  educate  street  railway 
companies  to  guard  their  properties  a,:^ainst  damage  by  fire,  and  a 
great   deal   more   to  educate   themselves   on    this    subject,   and   on   the 
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subject  of  the  cost  of  insuring  such  properties  as  a  class.  They  admit 
that  mistakes  have  been  made  in  the  insurance  business,  as  in  all 
businesses ;  that  the  business  has  been  too  much  localized ;  that  it  has 
been  difficult  to  break  away  from  century-old  customs  and  to  adopt 
more  modern  methods.  They  propose  a  more  intelligent  and  expert 
inspection  of  traction  properties. 

The  representatives  of  the  companies  present  at  the  September 
meeting  of  your  committee  stated  that  they  were  ready  and  able  to 
quote  rates  which  were  fair,  and  which  they  could  convince  us  were 
fair;  that  they  were  ready  to  offer  inspection  and  supervision  that 
could  not  be  excelled;  that  they  had  substantially  completed  a  new 
schedule  for  rating  street  railway  properties  which  would  make  like 
rates  upon  like  properties  throughout  the  country  that  could  not  be 
seriously  criticised;  that  they  had  made  arrangements  for  an  efficient 
inspection  service;  that  they  were  devoting  more  money,  more  thought 
and  more  time  to  inspection  than  in  former  years,  and  that  they  much 
preferred  a  low  rate  with  a  sure,  though  small,  margin  of  profit,  to  a 
high  rate,  with  big  margins  in  certain  years,  and  big  losses  in  other 
years;  that  they  proposed  to  keep  regularly  employed  a  bureau  of 
experts  under  the  direction  of  Mr.  Bruce  E.  Loomis  to  advise  street 
railway  companies  in  regard  to  construction  of  buildings,  and  in  regard 
to  devices  and  means  for  preventing  fires  and  minimizing  losses;  that 
the  rates  made  would  include  the  services  of  this  expert  bureau,  which 
would  take  the  place  of  the  numerous  inspectors  heretofore  sent  out 
by  insurance  companies,  so  that  there  should  not  be  variations  in 
recommendations,  and  so  that  rates  on  like  properties  should  be 
uniform. 

Your  committee  is  convinced  that  these  insurance  companies  are 
sincere  in  their  statements  of  willingness  to  cooperate  with  the  traction 
companies  in  improving  their  risks,  and  to  write  insurance  at  rates 
that  will  give  them  a  comparatively  small  margin  of  profit.  In  return 
for  the  high-class  inspection  and  supervision,  and  this  reduction  in 
rates,  they  hope  to  obtain  substantially  all  the  insurance  of  traction 
companies,  and  they  think  that,  with  their  new  machinery  and  orgfani- 
zation,  they  will  be  able  to  furnish  good  service  at  a  cost  lower  than 
the  street  railway  companies  can  obtain  by  any  other  instrumentality. 

Your  committee  is  of  the  opinion  that,  while  this  association  should 
acknowledge  obligation  to  the  stock  insurance  companies  for  tKeir 
present  lively  interest  in  the  traction  insurance  business,  and  for  the 
efforts  they  are  making  to  so  improve  street  railway  properties  as  to 
enable  tlicm  to  reduce  rates,  the  street  railway  companies  of  the 
country  should  so  construct,  equip  and  protect  their  properties  as  to 
invite  competition  in  insurance,  and  should  be  prepared  to  carry  all 
of  their  own  insurance  whenever  rates  are  too  high,  and  prepared,  at 
once  and  at  all  times,  to  carry  at  least  enough  of  their  own  insurance 
to  make  the  rates.  To  this  end  we  recommend  most  earnestly  your 
support  of  the  insurance  companies  that  have  been  organized  by  about 
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thirty  of  the  traction  companies.  This  association  ought  to  have  the 
means  of  knowing,  through  its  own  bureau  or  through  a  bureau  main- 
tained by  an  insurance  company  or  insurance  companies  organized 
and  conducted  in  the  interest  solely  of  street  railway  companies  and 
not  for  profit,  the  exact  cost  of  insurance  and  the  best  methods  of 
construction  and  protection,  so  as  to  be  able  to  give  intelligent  con- 
sideration to  the  rates  charged,  or  asked  by  the  old-line  companies, 
or  by  other  companies,  and,  if  they  appear  exorbitant,  to  be  able  to 
present  reasons  why  they  should  be  lower. 

The  action  of  the  stock  companies  since  you  began  the  consideration 
of  the  subject  of  insurance,  three  years  ago,  in  reducing  rates,  especially 
to  the  companies  that  have  been  most  active  in  forming  organizations 
for  mutual  insurance  at  cost,  indicates,  first,  the  effectiveness  of  the 
work  of  your  committee,  and,  secondly,  a  determination  on  the  part 
of  the  old-line 'companies  to  retain  the  business  of  the  traction  com- 
panies, even  if  they  have  to  do  some  of  it  at  a  loss.  This  is  emphasized 
by  their  statement  to  your  committee  that  rates  ridiculously  low  —  so 
low  as  to  show  no  possibility  of  profit  —  have  been  made  to  certain 
street  railway  companies.  Their  purpose  in  making  these  low  rates 
was  to  prevent  those  companies  from  carrying  their  own  insurance, 
or  from  uniting  with  other  companies  for  mutual  insurance  at  cost 
As  your  committee  pointed  out  last  year,  rates  lower  than  cost  are 
unwise  for  both  insurer  and  insured. 

The  old-line  companies  express  a  willingness,  even  an  anxiety,  to 
cooperate  with  the  traction  companies  to  bring  about  or  secure  better 
protection  and  lower  rates  of  insurance,  being  actuated,  they  say,  by 
a  desire  to  benefit  the  traction  companies.  The  real  fact  is  that  they 
realize  that  such  cooperation  and  such  intelligent  treatment  of  the 
subject  are  necessary  in  order  to  enable  them  to  retain  the  business 
they  have,  to  say  nothing  of  enlarging  their  lines  of  insurance.  Some 
of  their  representatives  intimated  to  your  committee  that  they  would 
be  willing  to  do  business  with  the  traction  companies  at  a  net  profit 
of  ten  per  cent,  of  the  premium,  or  even  a  smaller  percentage;  but  they 
declined  to  consider  a  proposition  to  return  to  the  policy-holders  any 
net  earnings  in  excess  of  that  profit,  and  they  are  unable  to  eliminate 
from  their  expenses  the  commissions  of  agents  and  brokers. 

The  tendency  of  the  times  toward  self-insurance  is  shown  by  the 
practice  of  the  United  States  Steel  Corporation,  the  Pennsylvania, 
the  New  York  Central  and  other  large  steam  railroad  companies, 
which  carry  their  own  insurance. 

The  mutual  insurance  plan  recommended  by  your  Insurance  Com- 
mittee has  been  favorably  considered  by  the  Central  Electric  Railway 
Association,  the  National  Electric  Light  Association  and  the  Associa- 
tion of  Edison  Illuminating  Companies,  each  of  which  has  appointed 
an  insurance  committee,  with  duties  similar  to  those  devolving  upon 
this  committee. 

A  great  many  properties  are  under-insured.    In   case  of  loss  on 
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such  properties,  a  part  of  the  loss  would  have  to  be  sustained  by  the 
insured.  A  lower  rate  of  insurance,  to  which  the  figures  compiled  by 
your  committee  indicate  that  the  railway  companies,  as  a  whole,  are 
entitled,  and  which  any  company  that  will  make  the  improvements 
now  recommended  by  most  of  the  insurance  companies  ought  certainly 
to  receive,  will  enable  companies  to  carry  large  amounts  of  insurance 
for  the  same  amount  of  premium  that  they  now  pay.  On  the  other 
hand,  full  valuation  of  properties,  especially  of  well-protected  proper- 
ties, ought,  and  is  likely,  to  bring  reduced  rates.  We  recommend  to 
the  members,  therefore,  a  more  careful  valuation  of  their  properties 
for  insurance  purposes,  and  that  a  fund,  or  reserve,  be  established  to 
cover  losses  in  excess  of  valuations  —  the  difference,  for  illustration, 
between  the  80  per  cent,  ^usually  carried  on  certain  classes  of  property 
and  the  full  value  of  such  property. 

The  number  and  value  of  cars  subject  to  destruction  at  any  one 
fire  are  oftentimes  too  great.  If  it  is  essential  to  the  operation  of  a 
road  that  rolling  stock  of  very  great  aggregate  value  be  stored  in  one 
locality,  the  storage-house  or  yard  should  be  divided  by  fire  walls,  or 
otherwise,  so  that  a  total  destruction  of  the  property  in  any  one  loca- 
tion, or  unit,  will  not  tie  up  the  road,  or  seriously  cripple  it.  The 
fewer  cars  there  are  in  each  unit  the  less  will  be  the  likelihood  of  a 
disastrous  fire,  and  the  lower  should  be  the  rate  of  insurance. 

We  trust  that  our  work  and  this  report  will  receive  your  entire 
approval. 

n.  J.  Davies,  Chairman, 

G.    L.    ESTABROOK, 

A.  H.  Ford, 
Chas.  O.  Kruger, 
R.  B.  Stearns, 

Committee  on  Insurance. 

Discussion  on  the  Report  of  the  Committee  on  Insurance, 

Presidext  Bk(;g.s: — The  question  of  insurance  is  one  of 
great  importance  to  most  of  the  companies,  and  in  many  cases 
it  receives  very  little  attention.  I  attach  so  much  importance 
tr  this  matter  of  fire  insurance  that  we  have  in  the  city  of 
Milwaukee  a  fire  insurance  reserve  fund  of  $450,000  of  high 
grade  5  jkt  cent,  honds.  The  fire  underwriters  have  a  whole- 
seme  respect  for  my  $450,000  of  5  per  cent,  bonds,  because  I 
r.m  in  a  position  to  say  that  we  w'ill  not  carry  our  insurance 
with  any  company  which  w^ill  not  give  us  a  reasonable  rate. 
We  are  hK)king  fc^rward  to  the  time  when  we  can  carry  our 
own  insurance  and  save  a  very  large  proportion  of  this  55 
per  cent. 
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Do  not  be  deceived,  gentlemen,  by  carrying  away  the  im- 
pression that  the  fire  insurance  companies  make  55  per  cent, 
profit  —  that  is  not  the  truth.  Under  no  circumstances  is  over 
50  per  cent,  of  the  amount  paid  by  the  insuring  piibHc  in  any 
line  of  business  —  except  in  the  case  of  some  great  catas- 
trophe—  returned  to  the  insured.  The  first  draft  on  every 
insurance  premium  which  you  pay  is  probably  25  per  cent., 
which  goes  to  the  state  agent  as  commission.  That  must  go, 
and  can  never  come  back.  The  insurance  companies  cannot 
pay  more  than  they  get  and,  what  they  pay  must  be  paid  out 
of  the  premiums.  Then  the  tax  on  fire  insurance  premiums 
hi  the  state  of  Wisconsin  is  about  7  per  cent,  of  the  entire 
amount  of  premiums  paid.  Then  there  is  all  the  expense  of 
the  advertising  which  must  be  paid  for  out  of  the  premiums, 
and  in  many  cases  the  advertising  runs  into  a  very  consider- 
able amount  of  money.  The  mutual  company  mentioned  in 
the  report  of  the  committee  has  been  organized  for  the  pur- 
pose of  saving  a  large  portion  of  these  expenses. 

If  a  company  has  sufficient  money  in  an  insurance  reserve 
fund  created  during  a  term  of  years,  it  can  carry  its  own  insur- 
ance cheaper  than  it  can  be  carried  by  the  mutual  company, 
and  it  can  save  the  expense  of  helping  to  maintain  that  organi- 
zation. The  company  which  puts  itself  in  a  position  to  carry 
its  own  insurance  is  performing  a  service  to  the  entire  insuring 
community,  because  the  minute  you  begin  to  carry  your  own 
insurance,  your  employes,  knowing  that  fact,  are  unconsciously 
just  a  little  more  careful  around  your  car  houses  and  other 
properties. 

I  hope  the  members  will  pardon  me  for  having  dwelt  on 
this  matter  at  such"  length,  but  it  is  a  subject  to  which  I  have 
given  a  great  deal  of  attention,  and  I  agree  with  what  the 
chairman  of  the  committee  says,  that  it  is  one  of  the  matters 
which  the  executive  heads  of  the  companies  do  not  give  the 
attention  which  its  importance  entitles  it  to  receive. 

Mr.  Staats: — Two  years  ago  I  received  an  invitation  from 
Mr.  Davies,  of  the  Cleveland  Electric  Railway  Company,  to 
attend  the  convention  of  the  American  Street  Railway  As- 
sociation, for  the  purpose  of  bringing  to  the  attention  of  the 
executive  committee  of  your  association  the  advisability  of  ap- 
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pointing  an  insurance  committee.  That  was  the  first  step 
ttiken.  We  received  very  great  encouragement  from  Mr.  W. 
Caryl  Ely,  who  was  then  president  of  the  association.  We  re- 
turned to  Qeveland  and  at  once -took  steps  to  organize  what 
are  known  as  the  American  Railway  Insurance  Company,  the 
Electric  Mutual  Insurance  Company,  and  the  Traction  Mutual 
Insurance  Company  with  the  end  in  view  of  interesting  the 
members  of  this  association  in  carrying  their  own  insurance 
at  actual  cost.  Your  president,  Mr.  Beggs,  spoke  quite  fully 
upon  this  subject  a  year  ago  at  the  convention  in  Columbus. 
Insurance  is  a  fixed  charge  and  you  cannot  get  away  from  it. 
Now,  the  idea  is  to  make  that  fixed  charge  as  low  as  may  be 
practicable,  and  I  claim  that  it  can  be  done  better  through 
your  own  organization  than  it  can  be  done  through  an  organi- 
zation of  companies  whose  only  interest  is  to  make  the  largest 
amount  of  money  on  the  capital  invested.  When  you  deal 
with  the  old-line  companies  you  are  dealing  with  companies 
that  put  up  their  money  for  a  specific  object.  Do  not  mis- 
understand me;  I  am  not  running  down  old-line  companies. 
They  have  a  very  necessary  place  in  the  community,  and  we 
need  them,  but  I  say  that  through  cooperation  on  the  part 
of  this  association  with  other  associations,  you  can  carry  your 
insurance  at  actual  cost,  and  that  cost  will  be  less  than  the 
old-line  or  stock  insurance  companies  can  carry  it. 

President  Beggs  : —  We  will  be  pleased  to  hear  from  Mr. 
Loomis,  of  New  York  City. 

Mr.  Loom  IS: — I  feel  that  the  subject  has  been  very  fully 
covered  at  our  meetings  with  the  insurance  companies,  and  I 
have  not  anything  in  particular  to  add,  except  to  say  that  the 
stock  insurance"  companies  are  more  than  willing  to  stand  by 
anything  they  have  said  so  far. 

President  Beggs: — We  will  have  the  report  of  the  Com- 
mittee on  Construction  of  Standard  Railway  Car  Storage  and 
Operating  Houses.  Mr.  E.  J.  Cook  of  Rochester,  who  is  a 
member  of  this  committee,  will  present  the  report. 
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REPORT    OF    THE    COMMITTEE    ON    CONSTRUCTION    OF 
STANDARD  RAILWAY  CAR  STORAGE  AND 
^     OPERATING  HOUSES. 

To  the  American  Street  and  Interurban  Railway  Association: 

Gentlemen:  —  Your  committee  appointed  to  consider  the  subject 
of  the  "  Construction  of  Standard  Railway  Car  Storage  and  Operating 
Houses"  held  two  meetings  in  conjunction  with  a  similar  committee 
appointed  by  the  National  Fire  Protection  Association. 

One  of  these  meetings  was  held  in  New  York  on  May  21,  1907,  at 
the  association's  headquarters.  All  the  members  of  your  conunittee 
were  present  at  that  time  and  received  a  report  from  the  committee 
of  the  National  Fire  Protection  Association,  covering  rules  for  the 
construction  of  buildings  of  this  character. 

After  a  thorough  consideration  of  the  rules  submitted,  your  com- 
mittee made  a  number  of  changes  and  suggestions  which  were  then 
submitted  to  the  committee  of  the  National  Fire  Protection  Associa^ 
tion.  These  suggestions  and  corrections  were,  in  turn,  submitted  by 
this  last  named  committee  to  their  association  at  meetings  held  io 
New  York  on  May  22,  23  and  24,  1907,  and  the  suggestions  made  by 
your  committee  were  practically  agreed  to. 

The  second  meeting  was  held  in  Baltimore  on  September  19,  at 
which  Messrs.  Portei*,  Pumfrey,  Parker  and  Adams  were  present, 
representing  the  American  Street  and  Interurban  Railway  Association, 
and  Messrs.  Patton  and  Townsend,  representing  the  National  Fire 
Protection  Association. 

At  this  meeting  the  rules  and  regulations  for  the  construction  of 
car  houses  which  follow  were  finally  agreed  upon.  These  rules  have 
received  the  approval  of  the  National  Fire  Protection  Association  and 
they  are  respectfully  submitted  by  this  committee  to  the  association 
for  consideration. 

H.  H.  Adams,  Chairman. 
A.  V.  Porter, 
E.  J.  Cook, 
E.  L.  Parker, 
Chas.  F.  Ferrin, 
Thos.  Pumfrey, 
Committee  on  Construction  of  Standard  Railway  Car  Storage 
and  Operating  Houses, 

Requirements   for  the   Construction   of   Standard   Railway   Car 
Storage  and  Operating  Houses. 

A  standard  Railway  Car  Storage  House  should  be  so  constructed 
and  protected  that  it  may  not  contribute  in  any  manner  toward  the 
spread  of  fire  therein,  and  contribute  only,  in  case  of  fire,  not  to 
exceed  sectional  losses  of  the  structure.  One  single  division  should 
not  exceed  dimensions  to  expose  to  any  one  fire  a  greater  number  of 
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cars  therein  than  would  represent  a  valuation  of  $200,000  of  com- 
bustible rolling  stock,  or  a  total  interior  trackage  of  not  more  than 
1,800  feet. 

(Note.  The  following  are  recommendations  from  the  standpoint 
of  fire  protection  only,  and  are  in  no  way  intended  as  a  detailed  guide 
to  architects,  or  mill  engineers,  with  reference  to  the  actual  strength 
which  any  building  may  require  due  to  size  or  occupancy.) 

SECTION    I,    WALLS. 

Walls  to  be  of  good  hard  burned  brick,  laid  in  best  of  lime  and 
cement,  mortar.  (Concrete  construction  is  not  covered  under  this 
specification.) 

(a)  Outside  IValls.  To  be  not  less  than  12  inches  thick,  and  when 
walls  are  over  60  feet  in  length,  to  be  strengthened  by  piers  or  pilasters 
not  less  than  20  by  20  inches,  spaced  not  over  20  feet,  center  to  center, 
the  walls  between  piers  being  not  less  than  12  inches  thick.  When 
without  piers  to  be  not  less  than  16  inches  thick. 

Where  exposed,  to  be  carried  full  thickness  of  wall,  at  least  $  feet 
above  roof,  and  to  be  provided  with  a  durable  and  non -combustible 
coping.  Where  roof  is  of  fire-resistive  construction,  walls  to  extend 
to  roof.  If  exposed,  walls  to  be  solid,  or  any  openings  therein  to  be 
protected  in  a  standard  manner.  » 

(b)  Cut-Off  of  Division  IValls  of  Fire  Sections.  To  be  not  less 
than  12  inches  thick,  and  when  walls  are  over  60  feet  in  length,  to  be 
strengethencd  by  piers,  or  pilasters,  not  less  than  20  by  20  inches,  spaced 
nqt  over  20  feet,  center  to  center,  the  walls  between  piers  to  be  not 
less  than  12  inches  thick.  When  without  piers  to  be  not  less  than 
16  inches  thick. 

To  be  not  less  than  5  feet  parapet,  carried  full  thickness,  pro- 
jecting through  and  beyond  cornice  eight  inches,  with  a  durable  and 
non-combustible  coping.  Where  roof  is  of  fire-resistive  construction 
parapet  may  be  modified. 

To  be  no  openings  in  division  walls  separating  car  storage  sections, 
except  that  for  every  100  feet  of  length,  there  may  be  one  opening  in 
the  wall,  of  an  area  not  exceeding  28  square  feet,  the  same  to  be 
protected  with  a  standard  automatic  sliding  fire  door  on  each  side  of 
wall.     End  walls  to  have  no  openings  within  5  feet  of  division  walls. 

SFXTION    2,    HEIGHT. 

One  story,  without  basement  or  space  below,  except  at  pits.  Height 
of  walls  not  to  exceed  20  feet  at  eaves  line,  or  25  feet  at  peak  of  roof 
above  the  floor  level,  the  slope  being  from  one-half  inch  to  one  inch 
per  foot. 

N^ote.  Where  it  is  necessary  to  exceed  25  feet  in  height,  this  may 
be  increased  by  permission  of  inspection  departments  having  jurisdic- 
tion, but  in  no  case  should  this  height  exceed  30  feet. 
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SECTION  3,  AREA. 

Sections  l)etween  standard  cut-ofF,  or  division  walls,  to  contain  not 
over  20,000  square  feet  of  floor  area.  Distance  betweeen  centers  of 
adjacent  tracks  to  be  not  more  than  12  feet  or  less  than  10  feet. 


>SECTION   4,  ROOF  AND  ROOF  SUPPORTS. 

(a)  Post  or  Column  Covering.  {When  of  Hre-resistive  type,) 
All  vertical  metal  supports  to  be  insulated  by  not  less  than  four 
inches  of  concrete,  or  of  terr^-cotta,  or  of  such  other  approved  insu- 
lating material  as  is  recommended  in  the  Building  Code  of  the  National 
Board  of  Fire  Underwriters,  independent  of  any  air  space  next  to  the 
metal.    Well  laid  brick  is  strongly  preferred  for  column  covering. 

{h)  Girder  and  Beam  Covering.  {When  of  Are-resistive  type.) 
All  metal  girders  and  beams  to  be  insulated  on  the  sides  by  not  less 
than  four  inches,  and  on  the  top  and  bottom  by  not  less  than  two 
inches  of  concrete,  or  of  terra-cotta,  or  of  such  other  approved  insu- 
lating material  as  is  recommended  in  the  Building  Code  of  the  Na- 
tional Board  of  Fire  Underwriters. 

Note  I.  No  plaster  of  Paris  or  lime  mortar  shall  be  used  for  the 
purpose  of  insulating  material,  nor  shall  any  plaster,  whether  or  not 
on  metal  lathing,  be  considered  a  part  of  the  covering  required. 

No  single  block  or  unit  of  insulating  material  used  for  column 
covering  shall  have  a  greater  vertical  dimension  than  12  inches  when 
placed  in  position,  nor  shall  the  shells  and  web  of  hollow  tile  or 
terra-cotta  blocks  be  less  than  i  inch  in  thickness,  and  these  blocks 
shall  be  well  laid  up  with  Portland  cement  mortar,  and  the  said 
blocks  be  suitably  tied  or  anchored  together. 

Note  2.  The  quality,  design  and  weight  of  all  metal  structural 
parts  and  supports,  the  necessary  tie  rods,  bearing  plates,  wall  tem- 
plates, and  the  riveting,  bolting,  connecting,  and  anchoring  of  struc- 
tural parts,  to  be  in  accordance  with  requirements  as  recommended 
in  the  Building  Code  of  the  National  Board  of  Fire  Underwriters. 

(c)  Roof.  {When  of  fire-resistive  type.)  To  be  of  an  approved 
system  of  brick,  concrete  or  terra-cotta,  or  other  non-combustible 
material,  with  approved  insulation  of  special  supports  or  tie  rods,  as 
recommended  in  the  Building  Code  of  the  National  Board  of  Fire 
Underwriters  for  such  purpose.  Roof  covering  to  be  tar  and  gravel 
or  approved  composition. 

{d)  Roof  and  Roof  Supports.  {When  of  slow  burning  type.) 
Roof  planking  to  be  not  less  than  3-in.  spliced  timber.  To  have 
timbers  (preferably  single  stick)  not  less  than  6  by  12  inches,  spaced 
not  less  than  6,  nor  more  than  10  feet  on  centers,  supported  by  wooden 
posts,  not  less  than  10  by  10  inches,  and  without  trusses.    Where  roof ' 
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timbers  enter  walls  at  opposite  side,  they  should  be  self-releasing,  and 
have  at  least  8  inches  of  brick  work  between  ends  of  beams.  To  be 
without  monitors.  Roof  covering  to  be  of  tar  and  gnravel  xr  appror^ 
composition. 

SECTION    5,    SKYLIGHTS    AND   VENTILATORS. 

Skylights  to  be  of  flat  type,  wired  glass  and  metal  frames,  con- 
structed in  accordance  with  the  rules  and  requirements  of  the  National 
Board  of  Fire  Underwriters  covering  their  installation.  Ventilators, 
if  any,  to  be  of  metal. 

Note.  It  is  advisable  to  provide  skylights  with  fuse-releasing  at- 
tachments, in  order  that  in  case  of  fire  skylights  may  open  and  carry 
off  heat  and  smoke.  A  metal  ventilator  set  in  each  skylight  is  also 
advisable. 

SECTION  6,   CORNICE. 

Cornice,  if  any,  to  be  of  non-combustible  material  and  plain  finish. 

SECTION   7,   FINISH. 

Finish  (interior  trim),  if  any,  to  be  non-combustible  and  without 
concealed  space. 

SECTION  8,  FLOORS. 

To  be  of  brick,  concrete,  stone,  cinders  or  earth. 

SECTION   9,   PITS. 

To  have  brick,  stone  or  concrete  retaining  walls  or  piers;  brick 
or  concrete  floors;  steps  of  stone,  concrete  or  iron;  the  rails  to  be 
supported  on  brick,  stone,  concrete  or  wood  stringers  exposed  on  one 
side  only,  and  to  have  not  more  than  four  track  sections  communi- 
cating. 

SECTION    10,   TRACKS. 

To  run  clear  from  building,  without  break  or  transfer  table.  To 
6e  terminated  by  suitable  bumpers,  so  that  there  will  be  a  clear  space 
of  not  less  than  three  feet  between  bumpers  and  wall  of  building. 
Special  track  work  in  front  of  building  to  be  provided  with  guard 
rails,  where  necessary. 

SECTION    II,   TRACK   DOORS. 

Track  doors  io  be  in  pairs,  to  be  arranged  so  that  whether  open  or 
closed  any  door  of  one  pair  will  not  interfere  with  the  operation  of 
any  other  pair.  When  within  lo  feet  of  cut-off  walls,  to  be  con- 
structed and  hung  as  for  a  standard  swinging  fire  door.  Approved 
metal  roller  doors  may  also  be  used. 
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SECTION   12,   HAZARDS. 

All  electrical,  heating,  power  and  occupancy  hazards  to  be  installed 
and  maintained,  and  where  necessary  to  be  cut  off,  to  be  in  accordance 
with  the  rules  and  requirements  of  the  National  Board  of  Fire  Under- 
writers, as  published  in  specific  pamphlets  by  the  National  Fire  Pro- 
tection Association. 

SECTION   13,  EXPOSURES. 

Buildings  should  be  so  located  that  there  may  be  but  a  minimum 
exposure  only  from  other  property. 

SECTION    14,    REINFORCED    CONCRETE    OR 
CONCRETE    STEEL    CONSTRUCTED    BUILDINGS 

Reinforced  concrete  construction  may  be  accepted  in  instances  where 
tests  and  inspections  of  the  material  and  structural  supports  are  prop- 
erly made  under  provisions  as  set  forth  in  section  no,  pages  153  to 
159  of  the  Building  Code  of  the  National  Board  of  Fire  Underwriters, 
prescribed  as  follows,  viz.: 

Section   jjo  of  the  Building  Code. 

Reinforced     Concrete     or     Concrete-Steel     Constructed 
Buildings, 

The  term  "reinforced  concrete"  or  "concrete-steer*  ^^>«fialtio«>- 
in  this  section  shall  be  understood  to  mean  an  approved 
concrete  mixture  reinforced  by  steel  of  any  shape,  so  com- 
bined that  the  steel  will  take  up  the  tensional  stresses  and 
assist  in  the  resistance  to  shear. 

Reinforced  concrete  construction  may  be  accepted  for 
fireproof  buildings,  if  designed  as  hereinafter  prescribed; 
provided,  that  the  aggregate  for  such  concrete  shall  be  ^^"'8«  *<>  1>« 
hard-burned  broken  bricks,  or  terra-cotta,  clean  furnace  accepted 
clinkers,  entirely  free  of  combustible  matter,  clean  broken 
stone,  or  furnace  slag,  or  clean  gravel,  toRcther  with  clean 
siliceous  sand,  if  sand  is  required  to  oroduce  a  close  and 
dense  mixture ;  and  orovided,  further,  that  the  minimum  Component 
thickness  of  concrete  surrounding  and  reinforcing  mem-  p--j. 
bers  one-quarter  inch  or  less  in  diameter  shall  be  one  inch ; 
and  for  members  heavier  than  one-quarter  inch  the  min- 
imum thickness  of  protecting  concrete  shall  be  four  diam-  ingui^^ion. 
eters,  taking  that  diameter,  in  the  event  of  bars  of  other 
than  circular  cross-section,  which  lies  in  the  direction  in 
which  the  thickness  of  the  concrete  is  measured ;  but  no 
protecting  concrete  need  be  more  than  four  inches  thick 
lor  bars  of  any  size ;  and  orovided,  further,  that  all  columns 
and  girders  of  reinforced  concrete  shall  nave  at  least  one 
inch  of  material  on  all  exposed  surfaces  over  and  i.bove 
that  required  for  structural  purooses;  and  all  beams  and 
floor  slabs  shall  have  at  least  three-quarters  inch  of  such 
surolus  material  for  fire-resisting  purooses;  but  this  shall 
not  be  construed  as  increasing  the  total  thickness  of  pro- 
tecting concrete  as  herein  specified. 
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All  the  requirements  herein  specified  for  protection  of 
steel  and  for  fire-resistinj?  purposes  shall  apply  to  rein- 
forced concrete  filling  between  rolled-steel  beams,  as  well 
as  to  reinforced  concrete  beams  arid  to  entire  structures 
in  reinforced  concrete.  Any  concrete  structure  or  the  floor 
filling  in  same  reinforced  or  otherwise,  which  may  be 
erected  on  a  permanent  centering  of  sheet  metal,  of  metal 
lathing  and  curved  bars  or  a  metal  centering  of  any  other 
form,  must  be  strong  enough  to  carry  its  loads  without 
assistance  from  the  centering,  unless  the  concrete  is  so 
applied  as  to  protect  the  centering  as  herein  specified  for 
metal  reinforcement. 

Exposed  metal  centering  or  exposed  metal  of  any  kind 
will  not  be  considered  a  factor  in  the  strength  of  any  part 
of  any  concrete  structure,  c.nd  a  plaster  finish  applied  over 
the  metal  shall  not  be  deemed  sufficient  protection. 

All  concrete  for  reinforced  concrete  construction  when- 
ever used  in  such  buildings  must  be  mixed  in  a  machine 
which  mixes  one  complete  batch  at  a  time,  and  entirely 
discharges  it  before  another  is  introduced.  At  least  twenty- 
five  complete  revolutions  must  be  made  at  such  a  rate  as 
to  turn  the  concrete  over  at  least  once  in  each  revolution 
for  each  batch. 

Before  permission  to  erect  any  concrete-steel  structure 
is  issued,  complete  drawings  and  specifications  shall  be 
filed  with  the  Commissioner  of  Buildings,  showing  all  de- 
tails of  the  construction,  the  size  and  position  of  all  rein- 
forcing rods,  stirrups,  etc.,  and  giving  the  composition  of 
the  concrete. 

The  execution  of  work  shall  be  performed  by  workmen 
under  the  direct  supervision  of  a  competent  foreman  or 
superintendent. 

All  forms  and  centering  for  concrete  shall  be  built 
plumb  and  in  a  substantial  manner  with  inside  surfaces 
smooth  and  made  tight  so  that  no  part  of  the  concrete 
mixture  shall  leak  out  through  joints,  cracks  or  holes,  and 
after  completion  shall  be  thoroughly  cleaned  out,  removing 
shavings,  chips,  pieces  of  wood  and  other  material,  which 
should  not  be  permitted  in  forms. 

The  reinforcing  steel  shall  be  accurately  located  in  the 
forms  and  secured  against  displacement  while  the  concrete 
is  being  placed  and  tamped. 

Concrete  sliall  be  placed  in  forms  as  soon  as  practicable 
after  mixing,  and  in  all  cases  immediatelv  after  the  ad- 
dition of  water. 

Whenever  fresh  concrete  joins  concrete  that  is  set,  or 
partially  set.  the  surface  of  the  old  concrete  shall  be 
roughened,  cleaned  and  thoroughly  slushed  with  a  grout 
of  neat  cement  and  water. 

Concrete  shall  not  be  installed  in  freezinp^  v/eather; 
such  weatlicr  shall  be  taken  to  mean  a  temperature  of 
thirty-two  degrees  Fahrenheit  or  lower;  concrete  shall  not 
be  nllowcd  to  freeze  after  being  put  in  place,  and,  if  frozen, 
shall  be  removed. 

The  time  at  which  forms  and  centermg  may  safely  be 
removed  will  vary  from  twenty-four  hours  to  sixtv  days, 
depending  upon  temperature  and  other  atmospheric  condi- 
tions of  the  weatlier;  the  time  for  such  removal  to  be  de- 
termined by  the  Commissioner  of  Buildings. 
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The  concrete  shall  be  mixed  in  the  proportions  of  one  Concrete, 
of  cement,  two  of  sand  and  four  of  other  aggregates  as 
before  provided;  or  the  proportions  mav  be  such  that  the 
resistance  of  the  concrete  to  crushing  shall  not  be  less 
than  2,000  ocunds  per  snuare  inch  after  hardening  for 
twenty-eight  days,  but  for  reinforced  or  olain  concrete 
columns  the  mixture  shall  not  be  leaner  than  one  part  of 
cement,  two  of  sand  and  five  of  the  coarser  aggiegate  in 
any  case.  The  tests  to  determine  this  value  must  be  made  Tetti. 
under  the  direction  of  the  Commissioner  of  Buildings. 
The  concrete  used  in  concrete-steel  construction  must  be 
what  is  usually  known  as  a  "  wet "  mixture. 

Only  high-grade  Portland  cement  shall  be  permitted  in  Portland 
reinforced  concrete  or  concrete-steel  constructed  buildings,  cementi. 
Such  cements,  when  tested  neat,  shall,  after  one  day  in  air, 
develop  a  tensile  strength  of  at  least  -^oo.oounds  pc.  square  34^^,,-^  ^f 
inch ;  and  after  one  day  in  air  and  six  days  in  water  shall  ^^^^ 
develop  a  tensile  strength  of  at  least  500  pounds  per  square 
inch;  and  after  one  day  in  air  and  twenty-seven  days  in     * 
water  shall  develop  a  tensile  strength  of  at  least  600  pounds    . 
per  square  inch.    Other  tests,  as  to  fineness,  constancy  or 
volume,   -etc.,    made    in    accordance    with    the    standard 
methods  prescribed  by  the  American  Society  of  Civil  En- 
gineers,  may,    from   time   to   time,   be   prescribed   by   the 
Commissioner  of  Buildings. 

The  sand  to  be  used  must  be  clean,  sharp  grit  sand,  Sand, 
free  from  loam  or  dirt    and  shall  not  be  finer  than  the 
standard  sample  kept  in  the  Department  of  Buildings. 

The  stone  used  in  the  concrete  shall  be  a  clean,  broken  Stone  or  other 
stone,  of  a  size  that  will  pass  through  a  three-quarter  inch  aggregate!, 
ring,  or  good  cravel  may  be  used  in  the  same  proportion 
as  broken  stone,  or  broken  hard  bricks,  or  terra-cotta,  or 
furnace  slaar,  or  hard  clean  clinkers  mav  be  used. 

The  steel  shall  meet  the   rcnuirements  of  Section  21  Steel, 
of  this  Code. 

Section  21  of  the  Building  Code. 
Structural  Material. 

Wrought   Iron.    All    wrought    iron    shall   be    uniform  Quality  and 
in    character,    fibrous,    tough    and    ductile.     It    shall    have  strength. 
an  ultimate  tensile  resistance  of  not  less  than  48.000  pounds 
per  square   inch,  an  clastic  limit  of  not   less  than  24,000 
pounds  per  square  inch,  and  an  elongation  of  twenty  per 
cent,  in  eight  inches,  when  tested  in  small  specimens. 

Steel  All  structural  steel  shall  have  an  ultimate  Quality  and 
tensile  strength  of  from  ^'i.ooo  to  64,000  pounds  per  square  strength. 
inch.  Its  elastic  limit  shall  be  not  less  than  32,000  pounds 
per  square  inch  and  test  specimens,  ruptured  in  tension, 
must  show  a  minimum  elongation  of  not  less  than  20  per 
cent,  in  eitrht  inches.  Rivet  steel  shall  have  an  ulti.nate 
strength  of  from  50.000  to  58,000  pounds  per  square  inch. 

Cast    Steel.     Shall    be    made     of    open    hearth    steel  Quality, 
containing  one-quarter  to  one-half  per  cent,  of  carbon,  not 
over  eight  one-hundredths  of  one  per  cent,  of  phosphorous 
and  shall  be  practically  free  from  blov;  holes. 

Cast   Iron.     Shall   be   of   good    foundry   mixture   pro-  Quality   and 
ducing  a  clean,  tough,  gray  iron.     Sample  bars  five  feet  strength, 
long,  one  inch  square,  cast  in  sand  molds,  placed  on  sup- 
ports four  feet  six  inches  apart,  shall  bear  a  central  load 
of  450  pounds  before  breaking.    Castings  shall  be  free  of 
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serious  blow  holes,  cinder  spots,  and  cold  shuts.    Ultimate 
tensile  strength  shall  be  not  less  than  16,000  pounds  per 
square  inch  when  tested  in  small  specimens. 
Design  Concrete-Steel  shall  be  designed  in  accordance  with  the 

following  assumptions  and  requirements: 

(i)  The  adhesion  between  the  concrete  and  the  steel 
is  sufficient  to  make  the  two  materials  act  together;  the 
unit  value  of  the  adhesion  is  at  least  equal  to  the  unit 
shearing  strength  of  concrete. 

(2)  The  design  shall  be  based  on  the  assumption  of  a 
load  four  times  as  great  as  the  total  working  load  (ordi- 
nary dead  load  plus  ordinary  live  loads)  producing  a  stress 
in  the  steel  equal  to  the  elastic  limit,  and  a  stress  in  the 
concrete  equal  to  two  thousand  pounds  per  square  inch. 

(3)  The  modulus  of  elasticity  of  concrete  at  two  thou- 
sand pounds  per  square  inch  is  equal  to  one-eighteenth  of 
the  modulus  of  elasticity  of  steel. 

(4)  The  steel  takes  all  the  tensile  stres?. 

(5)  The  stress-strain  curve  of  concrete  in  compression, 
wnen  the  stress  in  the  extreme  fibre  is  two  thousand 
pounds  per  square  inch,  may  be  assumed. 

(a)  As  a  straight  line. 

''b)  As  a  parabola  with  its  axis  vertical  and  its  vertex 
on  the  neutral  axis  of  the  beam,  girder  or  slab, 
or 
(c)  As  an  empirical  curve  with  an  area  one-quarter 
greater  than  if  it  were  a  straight  line,  and  with 
its  centre  of  gravity  at  the  same  heighc  as  that 
of  the  parabolic  area  assumed  in  (b). 
f6)  Itie  assumption  belonging  to  the  common  theorv 
of  flexure,  where  not  modified  by  any  of  the  foregoing, 
will  apnly. 

In  the  design  of  structures  involving  reinforced  con* 
Crete  girders  and  beams,  as  well  as  slabs,  the  girders  and 
beams  shall  be  treated  as  T-beams,  with  a  portion  of  the 
slab  acting  as  flange,  in  each  case.  The  portion  of  the 
slab  so  actinjy  shall  be  determined  by  assuming  that  in  any 
horizontal-plane  section  of  the  flange,  the  stresses  are  dis- 
tributed as  the  ordinates  of  a  parabola,  with  its  vertex 
in  the  stress-strain  curve  and  with  its  axis  in  a  longitudinal 
vertical  plane  through  the  centre  of  the  rib  of  the  T. 

The  shearing  strength  of  concrete,  corresponding  to  a 
compreliensive  strength  of  two  thousand  pounds  per  square 
inch,  shall  be  assumed  at  two  hundred  pounds  per  square 
inch. 

All  reinforced  concrete  T-beams  must  be  reinforced 
against  the  -shearing  stress  along  the  plane  of  junction 
of  the  .rib  and  the  flange.  Where  reinforced  concrete 
girders  carry  reinforced  concrete  beams,  the  portion  of 
the  floor  slab  acting  as  flange  to  the  girder  must  be  rein- 
forced with  bars  near  the  ton  at  right  angles  to  the  girder, 
to  enable  it  to  transmit  local  loads  directly  to  the  girder 
and  not  through  tlie  beams,  thus  avoiding  an  integration 
of  compressive  stresses  due  to  simultaneous  action  as  floor 
slal)  and  girder  flange. 
Indirect  Concrete    indirect    compression    shall    not   be    stressed, 

compression,  under  the  working  load,  more  than  three  hundred  and 
fifty  pounds  per  square  inch.  Reinforced  compression 
members  shall  be  designed  on  the  assumption  that  this 
stress  in  the  concrete  will  be  simultaneous  with  one  of  six 
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thousand  pounds  per  square  inch  in  the  steel.    Should  the  Hooped 
use  of  hooped  concrete  be  proposed,  the  working  stresses  concrete, 
will  be  a  subject  for  special  consideration  by  the  Commis- 
sioner of  Buildings. 

In  the  execution  of  work  in  the  field,  work  must  be  so  Field  work, 
carried  on  that  the  ribs  of  all  girders  and  beams  shall  be 
monolithic  with  the  floor  slab. 

In  all  reinforced  concrete  structures,  special  care  must  Joints. 
be  taken  with  the  design  of  joints  to  provide  against  local 
stresses  and  secondary  stresses  due  to  the  continuity  of 
the  structure. 

In  the  determination  of  the  bending  moments  due  to  Bending 
the  external  forces,  beams  and  girders  shall  be  considered  momenti. 
as  simply  supported  at  the  ends,  no  allowance  being  made 
for  continuous  construction  over  supports.  Floor  plates, 
when  constructed  continuous  and  when  provided  with  re- 
inforcement at  top  of  plate  over  the  suoports,  may  be 
treated  as  continuous  beams,  the  bending  moment  for  uni- 
formly distributed  loads  being  taken  at  not  less  than 
W  L ;  the  bending  moment  may  be  taken  at  W  L  in  the 
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case  of  square  floor  olates  which  are  rein  for  ed  in  both 
directions  and  stfpported  on  all  sides. 

When  the  shearing  stresses  developed  in  any  part  of  Shearing 
a  reinforced  concrete  or  concrete-steel  constructed  build-  stresses, 
ing  exceed  under  the  multiolied  loaas  the  shearing  strength 
as  fixed  in  this  Section,  a  sufficient  amount  of  steel  shall 
be  introduced  in  such  a  position  that  the  deficiency  in  the 
resistance  to  shear  is  overcome. 

When  the  safe  limit  of  adhesion  between  the  concrete  Additional 
and  steel  is  exceeded,  provision  must  be  made  for  trans-  provision, 
mitting  the  strength  of  the  steel  to  the  concrete. 

Concrete-steel  may  be  used  for  columns  in  which  the  ^      ^^^ 
ratio  of  length  to  least  side  or  diameter  does  not  exceed     ^^^^^^ 
twelve.    The   reinforcing   rods   must  be   tied   together   at  ^° " 
intervals  of  not  more  than  the  least  side  or  diameter  of  Rods  to  be 
the  column.  tied   together. 

The  contractor  must  be  prepared  to  make  load  tests 
on  any  portion  of  a  reinforced  concrete  or  concrete-steel  ^^^^** 

constructed  building  within  a  reasonable  time  after  erec- 
tion as  often  as  may  be  required  by  the  Commissioner  of 
Buildings.    The  tests  must  show  that  the  construction  will  ^^at  testa 
sustain  a  load  with  a  factor  of  safety  for  floors  and  struc-  ^^^^  g^ow. 
tural  members  as  required  by  Section  136  of  this  Code, 
viz.: 

Section  136  of  the  Building  Code. 
Factors   of  Safety. 

Where  the  unit  stress  for  any  material  is  not  pre-  ^y^hen  not 
scribed  in  this  Code  the  relation  of  allowable  unit  stress  pj-escribed. 
to  ultimate  strength  shall  be  — 

As   one  to   four   for   metals,    subjected   to   tension   or  For  metals. 
transverse  stress; 

As  one  to  six  for  timber.  For  timber. 

And  as  one  to  ten  for  natural  or  artificial  stones  and  p^^.  masonry 
brick  or  stone  masonry.  work. 

But  wherever  working  stresses  are  prescribed  in  this  working 
Code,  varying  the  factors   of  safety   herein   above  given,  stresses 
the  said  working  stresses  shall  be  used.  prescribed 

by  Cod^. 
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Rules  and  Requirements  for  Installation  of  Automatic  Sprinkler 
Equipment  in   Railway  Car  Storage  Houses. 

The  rules  and  requirements  of  the  National  Board  of  Fire  Under- 
writers for  sprinkler  equipments,  automatic  and  open  systems,  as 
recommended  by  the  National  Fire  Protection  Association  in  published 
edition  of  1905  (or  as  may  be  covered  by  later  issues),  are  to  be  ob- 
served in  protecting  this  class  of  property,  and  in  addition  thereto  the 
special  features  as  herein  recommended  are  to  apply. 

Attention  is  also  called  to  the  necessity  of  sub-dividing  the  areas 
of  street  railway  property,  so  that  an  excessive  amount  of  value  shall 
not  be  exposed  to  any  one  fire. 

section  i,  ceiling  curtains. 

Permanent  ceiling  curtains  are  recommended  in  buildings  having 
a  height  of  over  25  feet  from  floor  to  ceiling.  These  curtains  may  be 
constructed  of  non-combustible  material,  or  of  not  4ess  than  i-inch 
tongued  and  grooved  boards,  coated  on  both  sides  with  non-inflam- 
mable paint;  curtains  to  sub-divide  ceiling  into  pocket  areas  not  ex- 
ceeding 5,000  square  feet  each,  and  be  of.  a  depth  from  ceiling  to  trolley 
wire.  Underwriters  having  jurisdiction  should  be  consulted  as  regards 
<he  specific  location  of  these  curtains. 

SECTION    2,    AISLE    SPRINKLERS. 

(a)  In  addition  to  the  regular  ceiling  installation,  sprinklers  to  be 
placed  on  both  sides  of  each  track,  in  an  upright  position,  on  horizontal 
pipe  lines  parallel  with  tracks,  and  to  be  so  located  that  water  will 
spray  directly  into  cars  through  side  windows  of  car  bodies ;  the, sprink- 
lers to  be  at  such  a  height  that  their  deflectors  will  be  from  two  to 
four  inches  below  the  upper  sash  rail  of  car  windows. 

(b)  Distance  between  sprinklers  on  aisle  lines  not  to  exceed  8  feet 

(c)  The  standard  pipe  schedule  to  govern  installation  of  aisle  lines, 
except  that  no  pipe  smaller  than  one  inch  to  be  used. 

(d)  When  the  distance  between  sides  of  cars  on  adjacent  tracks 
does  not  exceed  4  feet,  one  line  of  sprinklers  to  be  placed  in  the  center 
of  each  aisle  between  tracks. 

(e)  When  the  distance  between  sides  of  cars  on  adjacent  tracks 
exceeds  4  feet,  two  lines  of  sprinklers  to  be  installed.  Sprinklers 
to  be  placed  not  less  than  6  inches  nor  more  than  12  inches  from  the 
sides  of  cars  to  be  protected. 

Note.  When  the  distance  between  the  sides  of  cars  in  adjacent 
tracks  is  less  than  12  inches,  or  where  aisle  lines  in  accordance  with 
this  section  may  not  be  practicable,  as  at  curves,  switches,  transfer 
tables,  car  elevators,  repair  and  paint  shops,  special  instructions  from 
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underwriters  having  jurisdiction  should  be  obtained  as  regards  instal- 
ling raised  or  altered  lines. 

(f)  Sprinklers  to  be  placed  between  cars  and  partitions,  division 
or  outer  walls,  not  less  than  6  inches  nor  more  than  12  inches  from 
the  sides  of  cars  to  be  protected. 

(g)  Sprinklers  on  all  aisle  lines  to  be  staggered  spaced. 

Note.  It  is  recommended  that  aisle  sprinklers  be  provided  with  a 
shield  to  protect  them  from  spray  of  overhead  sprinklers  and  to  serve 
as  a  means  of  banking  heat  waves.  Underwriters  having  jurisdiction 
should  in  all  cases  be  consulted  as  to  whether  or  not  these  shields 
should  be  provided. 

SECTION    3,    SUPPLY    MAINS    TO   AISLE   SPRINKLERS. 

(a)  Aisle  sprinklers  to  be  supplied  through  independent  connection 
from  main  risers,  taken  from  above  and  close  to  dry  pipe  valves; 
shut-off  valves  to  be  provided  for  ceiling  and  aisle  systems,  so  arranged 
that  cither  may  be  controlled  independently. 

Note.  Ceiling  and  aisle  systems  should  preferably  be  installed 
upon  separate  dry  valves. 

(b)  Aisle  lines  not  to  be  supported  by  nor  connected  to  ceiling 
sprinkler  piping.  Special  hangers,  or  supports,  to  be  provided  that 
aisle  lines  may  be  rigidly  secure. 

(c)  Ceiling  sprinkler  lines  to  be  'protected  against  contact  with 
trolley  poles. 

SECTION  4,  PITS  AND   UNDER  FLOOR  SPACE. 

Where  the  under  floor  space  does  not  communicate  with  the  pits, 
is  tightly  enclosed,  and  is  not  used  for  any  purpose,  sprinklers  may  be 
omitted  in  such  under  floor  space  by  special  consent,  in  each  instance, 
of  the  underwriters  having  jurisdiction. 

SECTION   5,    ADDITIONAL    HAND   FIRE    APPLIANCES. 

Auxiliary  hand  fire  appliances  are  deemed  essential,  as  fires  within 
car  bodies  must  not  be  expected  to  be  extinguished  minutely  by  sprink- 
lers, and"  the  following  equipment  should  be  provided : 

(a)  Extinguishers.  To  be  one  approved  and  labeled  three-gallon 
chemical  fire  extinguisher  for  each  2,500  square  feet  of  floor  area; 
extinguishers  to  be  uniformly  distributed  in  permanent  locations. 

(b)  Sand  Pails.  In  rooms  containing  pits,  or  where  any  wiping  up 
or  cleaning  is  done,  to  be  six  pails  to  each  2,500  square  feet  of  floor 
area.  Pails  to  be  of  galvanized  iron,  painted  red,  with  the  word 
"Fire"  in  black  letters  3  inches  long.  Pails  to  be  of  three  gallons 
capacity  and  provided  with  scoops. 

(c)  Small  Hose.  Fifty  feet  of  one  and  one-half  inch  approved 
linen  hose  to  be  provided  for  each  6,000  square  feet  of  floor  area. 
Hose  to  be  provided  with  three-eighth  inch  nozzle,  and  to  be  in  lengths 
of  not  over  50  feet,  the  same  to  be  kept  folded  and  attached  to  a  2-inch 
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stand-pipe,  which  shall  have  an  adequate  supply  of  water  at  not  less 
than  50  pounds  pressure. 

Where  an  approved  water  supply  is  not  available  and  building  has 
not  over  12,000  square  feet  of  floor  area,  additional  approved  and 
labeled  chemical  extinguishers  may  be  accepted  in  place  of  each  hose 
connection. 

Note.  Underwriters  having  jurisdiction  should  be  consulted  as  to. 
stand  pipe  and  hose  layouts. 

President  Beggs: — Gentlemen,  this  is  a  matter  in  con- 
nection with  the  general  subject  of  fire  insurance.  This 
special  committee  was  appointed  to  confer  with  a  similar 
committee  from  the  National  Fire  Protection  Association,  and 
I  think  some  very  good  work  has  been  done.  This  report  only 
reflects  but  a  very  small  amount  of  the  work  actually  done 
by  the  committee. 

Mr.  Staats  : —  As  a  member  of  the  Car  House  Committee 
of  the  National  Fire  Protection  Association,  I  worked  with 
your  committee  on  this  subject  of  standard  car  bouses,  and  I 
know  that  a  great  deal  of  time  was  given  by  our  committee, 
in  conference  with  your  own  committee,  to  this  subject.  I 
think  it  will  inure  to  the  benefit  of  all  members  of  this  as- 
sociation who  will  adhere  to  the  rules  and  specifications,  and 
I  would  therefore  move  the  adoption  of  the  report  of  the 
committee. 

Mr.  Sweetland: — Mr.  President,  before  the  motion  is  put, 
I  would  like  to  say  a  word.  Mr.  C.  H.  Patten,  the  chairman 
of  the  Committee  on  Car  Houses  of  the  National  Fire  Pro- 
tection Association,  was  unable  to  be  present  at  this  meeting, 
although  he  expected  to  attend. 

As  Mr.  Staats  stated,  our  committee  has  worked  hard  for 
three  years  on  this  matter,  and  this  last  year  we  have  con- 
sulted freely  with  members  of  your  committee.  We  trust 
that  this  report  will  receive  the  endorsement  of  your  as- 
sociation. 

Pkesidkxt  Beggs  : —  I  would  like  to  broaden  my  commen- 
dation of  tlie  report  of  the  committee,  in  view  of  what  has 
been  said  by  the  gentleman  who  has  just  spoken.  The  two 
committees  cooperated  in  the  most  satisfactory  manner,  and 
I  hope  that  the  same  feeling  will  continue  between  the  two 
associations  in  the  future,  as  our  interests  are  mutual. 
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On  motion,  duly  seconded,  the  report  of  the  committee  was 
accepted. 

President  Beggs: — The  next  order  of  business  is  the  re- 
port of  the  Committee  on  Municipal  Ownership,  which  will  be 
presented  by  the  chairman,  Mr.  C.  D.  Wyman,  of  Boston. 

Mr.  Wyman: — Mr.  President,  it  is  but  fair  to  the  com- 
mitte  to  make  a  word  of  explanation  as  precedent  to  the  read- 
ing of  this  report.  Its  members,  individually,  are  intensely 
interested,  as  undoubtedly  every  one  is  who  is  controlling  or  is 
interested  in  any  of  our  traction  or  public  utilities  companies, 
in  this  subject,  but  each  one  of  the  committee  has  been,  as  is 
usual  with  men  holding  the  positions  they  do,  exceedingly  busy 
during  the  past  year.  The  committee  is  constituted  of  rep- 
resentatives of  companies  that  are  very  widely  scattered.  We 
have  been  unable,  therefore,  to  meet  as  we  wouM  have  liked, 
and  we  are  to  present  this  morning  a  report  that  has  not  had, 
perhaps,  all  the  consideration  that  the  committee  would  have 
liked  to  give  it,  in  concert.  We  have  had  to  do  a  great  deal 
of  work  by  correspondence. 

REPORT    OF   THE   COMMITTEE   ON   MUNICIPAL 
OWNERSHIP. 

To  the  American  Street  &  Interurban  Railway  Association: 

Gentlemen. —  In  August  last  your  committee  in  a  circular  letter  to 
the  members  of  the  association  asked  as  to  the  status  of  the  municipal 
ownership  movement  in  their  respective  localities.  Among  other  ques- 
tions to  which  replies  were  solicited  were  the  following : 

"  What  if  any  agitation  or  movement  has  arisen  or  been  in  progress 
during  the  past  year  for  the  extension  of  municipal  public  utili- 
ties? 

"  Has  there  been  any  movement  looking  toward  the  municipaliza- 
tion of  your  company's  business  or  any  part  thereof? 

"  If  any  such  agitation  has  arisen,  please  state  its  cause  or  causes. 

"  What  seems  to  be  the  present  status  of  public  opinion  in  your 
vicinity  touching  municipal  ownership  of  public  utilities  such  as 
street  railway  and  lighting  companies  ?  " 

To  our  inquiries  one  hundred  and  thirty-two  (132)  replies  were 
received,  of  which 

55  represented  city  lines  alone. 

15  represented  interurban  lines  alone. 

62  represented  both  city  and  interurban  lines. 
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The  number  of  states  represented  by  replies  were  thirty-seven  (37) 
—  states  and  territories  —  arid  four  (4)  Canadian  provinces.  The 
number  of  cities  covered  by  these  replies,  of  over  50,000  population, 
were  seventy- thretf  (73),  and  of  those  under  50,000  population  three 
hundred  and  thirty-two  (332).  The  number  of  municipally  owned 
utilities  in  cities  represented  by  the  replies  were  as  follows: 

(i)  Street  railway  systems  —  2,  one  of  which  was  in  Canada. 

(2)  Electric  lighting  plants  —  29. 

(3)  Gas  plants  —  4. 

(4)  Water  works  —  69. 

The  answer  to  the  question  as  to  whether  there  had  been  any 
agitation  regarding  the  municipal  ownership  of  street  railway  lines 
in  the  field  covered  by  our  membership  during  the  past  year,  elicits 
an  almost  universal  negative.  We  quote  a  few  of  the  answers  re- 
turned. The  manager  of  a  line  operating  in  one  of  the  largest  cities 
represented  in  our  membership  states: 

"  In  answer  to  No.  7  as  to  the  present  status  of  public  opinion, 

I  may  say  that  the  public  mind  of on  the  question 

of  municipal  ownership  has  had  a  very  serious  set-back,  as  was 
demonstrated  pretty  conclusively  by  the  mayoralty  election  last 
spring,  when  the  question  of  municipal  ownership  was  the 
dominant  issue.  It  should  be  stated  in  this  connection  that  the 
result  came  principally  from  the  non-partisan  effort  of  a  large 
number  of  the  better  class  of  citizens  to  educate  the  public,  and 
their  very  thorough  efforts  were  effectual  in  disabusing  their 
minds  of  the  many  glittering  fallacies  that  demagogues,  yellow 
journals  and  mistaken  zealots  had  built  up  in  their  fancy.  It 
occurs  to  me  that  the  average  voter  is  thoroughly  convinced  of 
the  rottenness  of  municipal  politics  in  this  country  especially, 
and  it  is  easy  to  convert  him  to  the  fact  that  graft  and  per- 
petuity in  office  would  be  the  result  of  municipal  cwnership." 

From  a  western  city  the  manager  writes: 

"  Conservative     and     substantial     citizens     do    not     favor    further 
municipalization." 

The  president  of  a  large  company  in  a  southern  state  says: 

"  Much  less  said  now  in  regard  to  it  than  there  was  a  year  or  two 
since.    The  public  seems  to  have  lost  interest  in  the  subject." 

Still  another  manager  reports: 

"  Less  favorable  to  lighting  than  a  year  ago,  and  not  considering 
railroads  at  all." 
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From  central  New  York  the  word  is  sent  that  the.  business  men 
of  that  locality  are  adverse  to  the  experiment,  and  from  a  growing 
city  in  the  far  north  a  manager  of  a  combined  company  writes  : 

"  Decidedly  against  municipal  ownership.    Three  newspapers  adverse 
to  it  and  also  the  best  business  people." 

A  company  in  Ohio  reports: 

"Authorities  are  not  inclined  to  municipal  ownership;  they  had  a 
sad  experience  with  the  gas  plant." 

Another  company  in  the  same  state  replies : 
"  The  public  do  not  want  it." 

From  the  fat*  south  word  is  sent  that  public  sentiment  is  against 
municipal  ownership  and  a  Virginia  company  reports  that  the  scheme 
is  not  looked  upon  with  favor  by  the  more  intelligent  citizens  of  the 
city.  Two  companies  report  that  there  has  been  some  talk  about  it, 
and  give  as  reasons  therefor  the  desire  for  political  preferment  on  the 
part  of  some  politicians,  but  qualify  the  statement  by  saying  that  the 
taxpayers  are  taking  no  active  steps  in  support  of  the  movement.  One 
company  admits  that  by  reason  of  poor  servicTfe  which  it  has  been 
obliged  to  give  there  has  been  some  newspaper  talk  about  the  city 
taking  over  the  railroad  lines,  and  another  one  speaks  of  the  municipal 
ownership  scheme  being  used  as  a  threat  to  obtain  certain  reductions 
in  fare. 

The  condition  as  revealed  in  the  answers  with  reference  to  lighting, 
gas  and  water  works  is  not  quite  so  favorable,  although  even  wrth 
reference  to  such  public  utilities,  a  number  of  the  replies  are  to  the 
effect  that,  with  existing  municipal  plants  in  their  cities,  the  people  are 
becoming  disgusted  with  the  operation  and  the  service  they  afford,  and 
to  that  extent  are  being  turned  against  further  extension  of  the 
municipal  ownership  scheme. 

From  a  careful  reading  of  these  replies,  which  have  been  placed 
by  the  committee  on  file  with  the  secretary  of  the  association,  we  feel 
safe  in  making  the  assertion  that  municipal  socialism  as  affecting 
street  or  interurban  railway  properties  in  the  sense  of  the  taking  over 
by  municipalities  of  the  ownership  and  operation  of  such  properties, 
has,  as  a  social  doctrine  and  as  a  political  text,  quite  considerably  de- 
creased in  forge  during  the  past  year.  This  decadence  of  the  muni- 
cipal ownership  idea  may  be  ascribed  to  several  causes.  A  year  ago 
the  propaganda  seemed  to  be  the  tide  of  a  great  movement  which  on 
account  of  its  utility  as  it  political  doctrine  and  its  popularity  with  the 
masses  because  of  its  promises  of  reduced  cost  of  service  and  an 
extension  of  opportunities  for  labor,  was  sweeping  on  largely  unopposed, 
to  the  ultimate  confiscation  of  our  properties.  The  glories  of  its  con- 
quests abroad  had  been  for  some  years  rehearsed  and  the  blessings 
which  it  would  introduce  here  in  this  country  proclaimed  from  political 
platforms   and  through   socialistic   publications.    But   during  the  last 
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twelve  months  the  people  at  home  and  abroad  have  given  to  the  subject 
a  careful  and  critical  examination  of  its  principles  and  an  analytic 
study  of  the  facts  as  developed  here  and  abroad  through  the  trial  of 
the  scheme,  with  the  consequence  that  the  weaknesses  and  the  fallacies 
of  the  proposition  as  a  social  economic  theory,  and  especially  the 
dangers  of  attempting  to  introduce  to  any  great  extent  the  practice 
it  advocates  in  municipalities  with  the  political  complexion  of  American 
cities,  have  been  shown  and  what  might  be  termed  at  least  the  radical 
and  bald  theory  of  municipal  ownership  and  operation  by  the  people 
of  a  municipality  of  such  utilities  as  those  of  transportation  and  to 
some  extent  of  light,  has  been  marked  doubtful  and  is  no  longer  in 
a  general  way  being  urged. 

We  believe  that  the  campaign  of  education  which  has  been  in 
progress  during  the  past  year  against  the  theory  and  principles  of 
municipal  ownership,  a  campaign  to  which  doubtless  the  members  of 
this  association  have  contributed  in  public  and  in  private,  has  shorn 
the  idea  of  much  of  its  strength  and  to  that  extent  has  weakened  its 
force  both  as  a  political  and  a  social  enemy.  This  change  of  sentiment 
finds  its  illustration  in  the  result  of  the  elections  in  London  last 
March  and  Chicago  ia  April  of  this  year,  both  of  which  contests  turned 
on  the  questions  of  municipal  trading  and  municipal  ownership,  and 
which,  as  precedent  to  the  vote,  involved  a  very  complete  collation  of 
statistics  touching  the  practical  result  of  municipally  owned  utilities, 
and  as  well  a  great  deal  of  illuminating  academic  discussion  as  to  the 
principles  and  effects  of  the  doctrine.  At  the  London  election  out  of 
118  candidates  84  were  unconditionally  opposed  to  municipal  trading  and 
the  candidates  in  general  in  their  addresses  absolutely  condemned  com- 
petition with  private  enterprises.  In  Chicago  also  the  issue  was  prac- 
tically the  same,  the  line  of  separation  being  clearly  drawn  between 
those  who  believed  and  those  who  did  not  believe  in  the  wisdom  of 
placing  in  the  hands  of  the  municipality  the  transportation  business  of 
that  city.  Thus  we  think  we  are  safe  in  the  conclusion  that  municipal- 
ization, involving  the  ownership  of  a  public  utility  property  and  its 
operation  by  a  municipality,  has  during  the  last  year  received  a  very 
considerable  set-back,  and  it  is  pleasing  to  feel  that  in  the  long  run 
the  pendulum  of  justice  and  fairness,  which  may,  at  times  of  frenzied 
reform,  seem  to  swing  to  the  extreme  point  of  danger  will,  after 
a  while,  return  to  the  normal  and  safe  position. 

It  must  not  be  concluded,  however,  that  the  dangers  to  our  cor- 
porate life  are  at  present  so  greatly  lessened  as  to  be  unworthy  of  our 
constant  care  and  effort.  In  the  stead  of  the  socialistic  theory  of 
municipal  ownership  there  has  of  late  arisen  the  doctrine  of  public 
regulation,  which  has  sprung  into  such  popularity  as  to  have  become 
the  favorite  measure  of  legislation  in  almost  every  state  in  the  union 
durmg  the  past  twelve  months.  Perhaps  we  are  trespassing  upon  the 
preserves  of  our  co-committee  —  that  of  public  relations  —  in  advert- 
ing to  this  matter,  but  as  it  is  £0  intimately  related  and  apparently  is 
to  a  large  extent  the  outgrowth  of  the  movement  for  municipal  or  state 
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ownership  of  public  utilities,  we  may  be  forgiven  for  devoting  a  page 
or  two  to  its  consideration. 

The  past  year  bears  many  resemblances  to  the  period  of  the  granger 
agitation.  Railroad  legislation  in  the  states  has  been,  however,  far 
more  widespread.  Not  only  in  the  central  and  far  West,  but  in  the 
supposedly  more  conservative  Atlantic  seaboard  states,  a  large  part 
of  legislative  effort  has  been  devoted  to  passing  railroad  laws.  To  be 
sure,  these  have  referred  to  the  steam  companies,  but  the  agitation 
which  has  given  rise  to  them  has  also  borne  fruit  in  the  passage  of 
certain  legislative  bills  which  have  included  public  utility  corporations 
such  as  trolley,  gas,  electric  light  and  telephone  companies.  It  has  been 
caculated  that  the  number  of  such  laws  affecting  railroads  passed 
within  the  last  year  is  about  300.  Ten  state  legislatures  alone  at  their 
recent  session  passed  177  different  laws  with  reference  to  the  control 
of  steam  railroad  corporations  and  dealing  with  almost  every  depart- 
ment and  innumerable  details  of  railroad  operation  and  management, 
from  the  reduction  of  passenger  fares  to  dusting  of  passenger  cars, 
from  establishing  railroad  commissions  more  powerful  than  any  ever 
before  created  to  requiiing  railroads  to  run  only  8-wheel  cabooses. 
This  legislative  activity,  as  is  usual  in  matters  of  this  sort,  is  largely 
based  upon  the  ambition  of  politicians  to  be  known  as  reformers  and 
to  foist  themselves  into  the  public  notice. 

Public  utility  corporations,  therefore,  are  just  now  passing  through 
a  crisis  in  their  history,  the  result  of  which  is  difficult  to  predict.  The 
socialistic  and  political  organization  through  which  perhaps  more  than 
from  any  other  source  the  municipalization  of  street  railway  com- 
panies was  preached  and  to  some  extent  promoted  a  year  ago  has,  it  is 
true,  during  the  past  year,  shown  less  strength  and  declined  to  a  marked 
degree  but  on  the  other  hand,  as  we  have  mentioned  above,  socialistic 
legislation  instigated  and  promoted  by  both  political  parties,  has  been 
prevalent,  both  in  congress  and  in  state  legislatures  to  a  degree  ex- 
ceeding that  of  any  other  period  in  the  country's  history.  When  cor- 
porate interests  were  obliged  to  face  what  seemed  to  be  an  un-Ameri- 
can doctrine,  radical  in  its  tendencies  and  quite  opposed  to  the  char- 
acter of  our  institutions,  the  socialism  which  unaffiliated  with  other 
political  organizations  demanded  that  all  public  utilities  of  every  name 
and  nature  be  turned  over  to  the  general  government  and  the  state 
or  municipality,  the  fight  was  largely  in  the  open  and  to  that  extent 
lacked  some  of  the  elements  of  danger  which  are  present  in  the  more 
covert  and  at  the  same  time  more  generally  popular  movement  which 
has  of  late  been  instituted  by  both  of  the  democratic  and  republiean 
organizations  for  the  publicly  proclaimed  purpose  of  controlling  the 
corporations  for  the  people,  but  which  it  seems  to  us  in  many  instances, 
if  the  provisions  embodied  in  various  bills  are  to  be  literally  carried  out, 
would  mean,  practically,  confiscation.  The  socialists  in  this  country 
find  their  work  being  done  for  them,  and  the  rather  anomalous  spec- 
tacle is  presented  of  the  decline  of  a  party  whose  avowed  doctrines  and 
policies  are  at  the  same  time  being  supported.    The  condition  is  one 
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which  represents  a  drift  that  may  become  mischievous  and  dangerous 
unless  we  are  fully  alive  to  the  forces,  which  animate  and  vitalize  it 
and  are  willing  to  meet  it  fairly  and  patriotically.  Unless  we  are  greatly 
mistaken,  invective  and  stubborn  opposition  to  the  principle  of  regu- 
lation by  commission  or  in  some  other  way  will  not  turn  the  tide  which 
is  setting  in  favor  of  that  sort  of  control.  That  corporate  offences 
have  been  committed  in  the  haste  for  extension  and  for  the  occupancy 
of  alluring  fields  which  this  country  has  presented,  is  a  fact  not  to  be 
controverted,  and  we  respectfully  submit  that  it  is  possible  that  some 
proper  form  of  regulation,  which  shall,  on  the  one  hand,  prevent 
ruinous  competition  to  what  are  natural  monopolies  and,  on  the  other, 
assure  to  investors  the  proper  handling  of  their  funds,  would  be  help- 
ful to  all  of  our  interests.  We  must  not  deceive  ourselves  into  believ- 
ing that  the  spirit  of  socialism  in  this  country  has  suffered  such  a 
decided  reverse  that  it  is  entirely  relegated  to  the  rear.  It  is  true  its 
army  is  clad  in  a  somewhat  different  uniform  than  formerly  and 
marches  under  banners  with  new  devices,  but  unless  it  is  met  with  the 
same  sort  of  intelligent  study  and  a  willingness  to  fairly  discuss  the 
questions  such  as  has  characterized  our  municipal  ownership  campaign 
during  the  past  year,  we  shall  fall  short,  we  fear,  of  properly  safe- 
guarding our  interests. 

In  an  excellent  report  upon  this  subject,  made  to  the  National 
Electric  Light  Association  at  its  recent  convention  by  the  committee 
on  municipal  ownership,  and  reporting  of  course  on  municipal  lighting 
utilities,  only,  it  was  stated :  "  Municipal  ownership  is  not  discredited. 
It  IS  merely  in  abeyance.  It  would  be  a  serious  error  to  assume  that 
the  present  movement  of  public  sentiment  toward  public  regulation 
signifies  that  municipal  ownership  is  now  or  is  soon  going  to  be  con- 
signed to  the  limbo  of  discredited  theories  along  with  such  past  crazes 
as  free  coinage  of  silver  at  a  ratio  of  sixteen  to  one.  If  public  regu- 
lation shall  fail  to  establish  a  good  understanding  between  the  cor- 
porations operating  public  utilities  and  the  customers  of  those  cor- 
porations, we  shall  inevitably  have  a  revival  of  the  cry  for  municipal 
or  state  ownership." 

At  the  risk  of  repetition  your  committee  wishes  to  emphasize  its 
feeling  that  while  municipal  ownership  as  a  socialistic  scheme  has 
been  greatly  weakened,  it  reappears  in  many  of  its  essential  features  in 
some  of  the  schemes  which  have  been  legislated  upon  for  what  is 
popularly  known  as  "  Public  Regulation,"  and  it  is  our  business  to 
meet  it  on  the  open  platform  of  discussion  with  the  idea  of  accepting 
that  which  it  presents  which  is  fair  and  just,  and  to  the  elimination 
from  it  of  such  elements  as  are  unjust  and  confiscatory. 
Respectfully  submitted, 

C.  D.  Wyman,  Chairman^ 
John  A.  Beeler, 
H.  M.  Sloan, 
J.  J.  Stanley,    • 
Committee  on  Municipal  Ownership, 
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On  motion,  duly  seconded,  the  report  of  the  Committee  en 
Municipal  Ownership  was  approved. 

President  Beggs: — The  next  order  of  business  is  the  re- 
port of  the  Committee  on  Public. Relations.  Prior  to  the  pres- 
entation of  this  report,  I  desire,  with  your  permission  to  ex- 
tend the  privileges  of  the  floor  to  Mr.. A.  T.  Bell,  President  of 
tlie  Atlantic  City  Hotel  Men's  Association,  who  will  make 
some  remarks  upon  the  subject  matter  that  is  set  forth  in 
the  printed  circular  which  you  have  before  you,  making  the 
suggestion  that  Atlantic  City  should  be  selected  as  our  per- 
manent place  of  meeting  for  a  period  of  five  years.  The 
Hotel  Men's  Association  has  shown  so  much  energy  and  in- 
terest in  making  provision  for  our  convention,  that  I  know 
you  will  be  very  glad  to  hear  from  Mr.  Bell. 

Mr.  Bell: — Mr.  President  and  Gentlemen,  I  wish  to  thank 
you  very  much  for  the  opportunity  of  speaking  to  you  a  few 
minutes  in  reference  to  this  proposition  that  we  have  brought 
before  you,  and  which  has  also  been  presented  to  your  allied 
Manufacturers'  Association.  Our  city  as  you  have  seen,  is  a 
city  of  hotels.  Our  business,  our  pleasure,  our  delight  and  our 
profit  are  from  the  entertainment  of  the  millions  of  people  who 
come  here  every  year.  Within  the  last  few  years,  since  the 
crganization  of  our  Hotel  Men's  Association,  which  is  now  in 
its  third  year,  we  have  made  especial  effort  to  provide  such 
facilities  as  would  induce  such  gatherings  as  yours  to  come 
here  to  hold  their  meetings.  We  found,  in  your  case,  that  we 
had,  first,  the  transportation  facilities  which  would  bring  you 
here  comfortably  and  conveniently  from  all  the  large  centers 
of  population,  and,  second,  that  we  had  the  hotels  to  place 
at  your  disposal,  with  private  bath  rooms  and  plenty  of  first 
class  accommodations,  but  that  we  were  lacking  in  what  might 
be  called  an  ideal  place  for  exhibits.  As  a  makeshift,  how- 
ever, we  have  arranged  to  have  your  exhibits  on  this  Steel 
Pier,  and  with  the  kind  assistance  of  the  United  States  weather 
department,  we  have  been  able  to  make  good.  I  do  not,  how- 
ever, hesitate  to  say,  what  must  be  evident  to  any  one  who  has 
given  the  matter  consideration,  that  in  the  event  of  a  storm 
our  pier  would  not  have  been  the  ideal  place.  Had  it  rained  our 
curtains,  which  are  drop  curtains  rolled  up  above  the  signs, 
16 
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would  all  have  been  spread  out  at  an  angle,  and  thus  we  would 
have  protected -the  passageways  as  best  we  could.  Neverthe- 
less, it  would  not  have  been  comfortable,  and  we  realize  that 
fact.  In  order  to  overcome  these  difficulties,  and  to  provide 
some  other  facilities  that  are  necessary,  to  make  an  ideal  ex- 
hibition hall,  we  have  interested  the  owners  of  the  next  large 
pier  below,  what  is  known  as  Young's  Ocean  Pier,  in  this 
matter.  These  gentlemen  having  reached  the  point  at  which 
they  are  about  to  improve  their  pier  property,  by  the  ex- 
penditure of  a  considerable  amount  of  money,  have  at  our 
solicitation  and  representation  of  the  feasibility  of  it,  made  a 
proposition  which  involves  the  building  of  what  we  consider 
an  ideal  permanent  exhibit  hall.  The  proposed  building  is 
long  and  narrow  with  two  aisles,  with  spaces  on  each  side  of 
the  aisles  (double  spaces  in  the  centre),  a  building  which  would 
be  in  all  perhaps  two-thirds  of  a  mile  long,  at  the  end  of  which 
would  be  meeting  rooms  for  your  associations;  which  would 
have  in  it  space  for  the  storage  of  crates  and  boxes  and 
paraphernalia  that  come  with  the  exhibits;  and  which 
in  addition  to  these  more  permanent  facilities  would  also  have 
live  steam  at  high  pressure,  in  many  booths;  compressed  air 
in  a  still  larger  number  of  booths,  electric  feeder  wires  at  all 
the  different  commercial  voltages,  and  telephone  wires  in  every 
booth,  and  in  a  general  way  would  have  everything  that  is 
usually  so  expensive  and  so  troublesome  to  get.  In  addition,  we 
would  propose  to  connect  the  pier  with  the  steam  railroads 
so  that  trains  of  exhibits  could  be  brought  right  on  and  the 
cars  run  right  through  these  aisles  on  the  tracks,  the  rails  of 
which  would  be  depressed  and  could  be  covered  after  the 
exhibits  were  in  place;  and  a  large  traveling  crane  passing 
over  the  centre  would  take  the  heaviest  exhibit  right  out  of  a 
car  anrl  put  it  in  position.  In  other  words,  so  far  as  the  hand- 
ling of  exhibits  and  large  machinery  is  concerned,  it  would  be 
equipped  like  a  large,  first  class  machine  shop.  On  each  side 
of  the  building  there  would  be  what  might  be  called  a  long 
porch,  similar  to  the  passageways  here,  but  which  would  be 
about  25  feet  wide,  and  on  which  there  would  be  a  set  of 
tracks,  on  each  side,  3,400  feet  long,  or  the  length  of  the 
building,  approximately,  and  on  those  tracks  the  track  exhibits 
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could  be  placed,  so  that  you  would  have  not  only  the  manu- 
facturing exhibit,  but  also  the  track  exhibit,  right  there  to- 
gether. In  addition  to  that,  on  this  ocean  pier,  we  would  not 
be  hampered  by  what  are  known  here  as  the  restrictions  of 
easement  deed.  Suffice  it  to  say  in  reference  to  it,  that  in 
order  that  we  might  have  the  ocean  side  of  our  broadwalk 
free  and  clar,  all  the  property  owners  signed  covenants  grant- 
ing to  the  city  the  right  to  restrict  against  the  putting  of 
buildings  outside  of  the  pier,  and  against  the  sale  of  com- 
m.odities  outside  of  the  pier,  and  against  a  number  of  things, 
among  which  is  this,  that  they  are  not  permitted  to  restrict 
the  public  from  coming  in.  On  the  Ocean  Pier,  however, 
which  was  built  before  the  signing  of  these  deeds  and  the 
forming  of  these  covenants,  these  restrictions  do  not  lie,  which 
fact  has  been  determined  by  carrying  the  matter  through  the 
highest  courts.  It  would  therefore  be  possible,  if  it  were  so 
desired,  to  exclude  the  public  entirely  from  this  exhibit 
structure  during  the  time  of  your  convention,  which  is  a 
matter  that  some  of  your  exhibitors  think  very  important. 
The  idea,  further,  is  to  manage  this  exhibit  hall  on  some- 
thing like  what  is  called  the  ''American  Fhn  *'  of  a  hotel.  If 
you  go  to  any  of  our  large  houses  and  engage  a  room,  you  are 
sliown  to  your  room  and  find  not  only  your  room  there,  but 
a  carpet,  beds,  mattresses,  bureau,  a  piece  of  soap  and  every- 
thing that  you  nee  1.  Go  to  the  dining  room,  and  you  find  the 
meals  ready  for  you.  In  the  case  of  an  exhibitor  bringing 
his  exhibit  to  this  pier,  or  to  most  exhibit  places,  as  s(x>n  as 
he  engages  his  space  he  has  to  go  out  and  Imy  everything 
that  is  essential.  All  that  he  has  is  an  opportunity.  Our  idea 
is  to  provide  all  these  essentials  and  include  them  in  one  cost. 
In  ether  words,  the  first  cost  would  be  the  last  essential  cost. 
It  is  not  intended,  however,  to  restrict  individual  exhibitors 
from  using  their  own  taste  in  some  individual  decoration,  and 
of  course  they  must  provide  their  own  exhibits  and  make  them 
as  attractive  as  they  can. 

Now,  this  corporation  has  in  mind  the  expenditure  for  the 
purpose  of  this  hall  of  a  sum  approximating  $1,500,000,  and 
should  it  be  found  on  going  into  the  matter  later  on  that  tiie 
sum  necessary  would  be  $2,000,000,  that  sum  will  be  forth- 
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coming  provided  the  financial  plan,  which  would  have  to  be 
considered  more  in  detail  by  the  individual  exhibitors,  is  agree- 
able to  them.  The  question  that  comes  up  to  your  association, 
is  the  question  whether  in  a  broad  general  way  it  would  be 
advisable  for  you  to  determine  upon  Atlantic  City  as  a  meeting 
place  for  five  years,  which  is  the  term  of  years  that  the  pier 
people  feel  they  should  be  assured  as  a  starter  for  the  enter- 
prise. There  are,  of  course  some  large  questions  in  reference 
to  that  which  you  would  have  to  determine,  and  they  are 
questions  upon  which  I  am  not  in  a  position  to  speak  to  you, 
or  to  advise  you  or  to  try  to  influence  you.  They  are 
questions  that  you  must  answer  for  yourselves.  I  will,  how- 
ever, say  this  —  that  I  feel  that  the  consideration  of  this 
proposition  must  be*  taken  up  from  three  points  of  view. 
First,  there  is  your  own  point  of  view  as  to  whether  the 
erection  of  such  a  building  is  of  so  great  advantage  to  you 
that  you  should  determine  to  come  here  for  five  years ;  second, 
your  Manufacturers*  Association  must  determine  in  a  general 
way  that  these  facilities  proposed  are  ideal  and  satisfactory; 
and  then,  after  those  two  things  have  been  determined  favor- 
ably, we  must  go  to  the  individual  exhibitor  and  ask  him 
whether  he  sees  in  it  a  good  business  proposition.  Now, 
gentlemen,  we  will  be  particularly  pleased  and  gratified,  if 
you  will  take  some  action  at  this  time.  The  financial  interests 
connected  with  this  pier  are  determined  to  make  an  improve- 
ment. They  must  make  it  in  the  immediate  future.  If  action 
is  taken  now,  favorable  to  this  enterprise,  they  will  go  ahead 
along  these  lines,  and  if  the  action  taken  is  unfavorable,  or  if 
action  is  postponed,  then  they  feel  that  they  must  go  ahead 
along  other  lines.  A  prompt  consideration  of  the  matter,  and 
some  action  taken  on  the  part  of  your  association  either 
favoring  it,  or  placing  the  authority  in  the  hands  of  a  com- 
mittee, giving  it  full  power  to  take  definite  action  later,  would 
be  entirely  acceptable. 

I  thank  you  very  much,  gentlemen,  for  your  kindness  in 
listening  to  me,  and  I  wish  to  express  our  great  pleasure  at 
having  had  you  with  us,  and  for  the  fine  convention  which 
you  have  brought  here,  and  the  representative  men  that  have 
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come  here  from  all  parts  of  the  country.  We  of  course  are 
willing  to  and  do  receive  the  amounts  of  our  bills,  but  we 
count  it  as  a  still  greater  advantage  to  us  to  have  had  present 
in  our  city  men  of  standing,  men  of  importance,  who  will  go 
back  and  spread  about  in  their  own  localities  the  good  name 
which  we  are  proud  to  have  our  city  bear. 

President  Beggs: — Gentlemen,  without  attempting  to  de- 
termine what  the  association  will  do  or  should  do,  my  judg- 
ment is  that  it  is  not  prepared  to-day  to  take  definite  action 
upon  the  location  of  its  conventions  for  the  next  five  years. 
Therefore  it  would  seem  to  me  that  it  would  be  better  to 
refer  this  entire  matter  to  the  incoming  executive  committee, 
giving  it  full  power  to  go  ahead  in  the  premises,  so  that  if 
this  is  found  to  be  desirable,  the  committee  could  act  upon 
the  suggestions  made  by  Mr.  Bell,  without  postponing  the 
matter  for  another  twelve  months.  The  executive  committee 
will  undoubtedly  act  in  entire  harmony  with  the  Manufac- 
turers' Association.  Many  of  us  would  be  perfectly  satis- 
fied to  come  to  Atlantic  City  every  year,  but  that  question 
must  be  decided  for  the  best  interests  of  the  association,  but 
when  the  executive  committee  considers  the  matter  from  all 
standpoints  it  may  come  to  an  entirely  different  conclusion. 
I  should  be  very  glad  to  hear  from  the  members  here. 

Mr.  Classen: — Mr.  President,  I  come  from  a  considerable 
distance,  some  3,000  miles  from  here,  and  I  would  like  to 
have  the  conventions  further  toward  the  center  of  the  United 
States.  I  have  been  thinking  they  ought  to  be  at  St.  Louis, 
Cleveland,  or  some  such  point,  but  there  is  no  question  that 
the  executive  committee  can  take  the  responsibility,  and  I 
think  it  is  eminently  fitting  that  this  matter  should  be  left 
entirely  to  them. 

(On  motion,  duly  seconded,  the  question  under  discussion 
was  referred  to  the  executive  committee  with  power  to  act.) 

(Vice  President  Shaw  in  the  chair.) 

Vice  President  Shaw: — The  next  business  will  be  the 
report  of  the  Committee  on  "  Heavy  Electric  Traction,"  Mr. 
Calvert  Townley,  of  New  Haven,  chairman. 
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REPORT  OF  THE  COMMITTEE  ON  HEAVY  ELECTRIC 
TRACTION. 
To  the  American  Street  and  Interurhan  Railway  Association: 

Gentlemen  :  —  The  Committee  on  Heavy  Electric  Traction  respect- 
fully reports  as  follows : 

The  scope  of  you  committee's  work  as  suggested  in  the  committee's 
own  report  of  last  year,  included  mainly,  the  consideratioi)  of  such 
questions  pertaining  to  heavy  electric  traction,  as  might  from  time  to 
time  be  referred  to  it  by  the  association.  Fortunately,  such  references 
have  not  seemed  necessary  to  your  officers,  during  the  past  year,  and 
therefore  your  committee  is  not  called  upon  to  report  its  consequent 
findings. 

The  progress  of  electrification  has  been  considerable,  and  the  service 
required  from  electrified  lines  widely  varied.  Owing  to  this  latter  fact, 
and  to  the  rapidly  developing  state  of  the  art,  it  is  as 'yet,  rather 
early  to  attempt  to  establish  new  standards,  and  your  committee  is  not 
prepared  to  recommend  such. 

The  more  important  electric  railroad  projects  begun  or  materially 
advanced  during  the  past  year  have  all  been  bulletined,  and  many  of 
them  described  in  the  technical  press.  A  review  of  them  would  be  out 
of  place  here,  but  it  may  be  of  interest  to  summarize  these  in  a  brief 
list  which  is  therefore  below  appended. 

Continuous  Current  500  to  600  Volt  Installations. 

New  York  Central  &  Hudson  River  Railroad,  New  York,  N.  Y.: 

This  noteworthy  installation  which  has  been  in  progress  for  some 
years,  and  which  comprises  thirty-five  lOO-ton  locomotives,  and 
131  multiple  unit  cars,  has  been  practically  completed  and  is  in 
successful  operation. 

Detroit  River  Tunnel  Co.,  Detroit,  Mich.: 
Six  loo-ton  locomotives. 

United  Railways  Co.,  Portland,  Oregon: 
One  35-ton  locomotive. 

Boston  Elevated  Raihvay  Co.,  Boston,  Mass.: 

This  company,  which  has  operated  heavy  elevated  service  for  a 
number  of  years,  has  under  construction  308  i6o-h.p.  motors  for 
use  as  double  equipments. 

Metropolitan  IV est  Side  Elevated  Railway  Co.,  Chicago,  III.: 

Two  hundred  and  twenty-eight  i6o-h.p.  motors  have  been  added 
to  the  previous  equipment  of  this  company's  motor  power  for 
use  with  multiple  unit  control  as  double  equipments. 

I 
Philadelphia  &  Western  Railroad  Co.,  Philadelphia,  Pa.: 

One  hundred  cars,  each  equipped  with  four  125-h.p.  motors. 
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Brooklyn  Rapid  Transit  Co,,  Brooklyn,  N.  Y.: 

This  company  has  added  to  its  rolling  stock  100  elevated  cars,  each 
equipped  with  200-h.p.  motors  operated  with  multiple  unit 
control. 

West  Jersey    &  Seashore  Railroad    {Pennsylvania  Railroad),   Cam- 
den, N,  J.: 
Eigfity  cars,  each  equipped  with  two  200-h.p.  motors. 

Philadelphia  Rapid  Transit  Co.,  Philadelphia,  Pa.: 

This  company  has  added  to  its  equipment  170  125-h.p.  motors  for 
use  in  two  motor  equipments. 

The  Hudson  Companies,  New  York,  N.  Y.: 

Fifty  cars,  each  equipped  with  two  170-h.p.  motors. 

Interborough  Rapid  Transit  Co.,  New  York,  N.  Y.: 

Subway  Division  —  80  200-h.p.  motors,  with  control  equipment 
Manhattan  Division  — 182  125-h.p.  motors,  with  control  equipment. 

i 

Buffalo,  Lockport  &  Rochester  Railway  Co.,  Rochester,  N,  Y.: 
Nineteen  cars,  equipped  with  four  75-h.p.  motors  each. 

Texas  Traction  Co.,  Dallas,  Tex.: 

Fifteen  cars  each  equipped  with  four  75-h.p.  motors. 

West  Shore  Railroad  Co.  (Oneida  Ry.  Co.),  Utica,  N.  Y.: 
Fifteen  cars,  each  equipped  with  four  75-h.p.  motors. 

Pittsburgh,  Harmony,  Butler  &  Newcastle  Railway  Co.: 

Twelve  cars,  each  equipped  with  four  75-h.p.  motors.  This  equip- 
ment is  noteworthy  as  contemplating  the  use  of  1,200  volts  on 
the  trolley,  two  600-volt  motors  being  connected  in  series. 

Buffalo  &  Lake  Erie  Traction  Co.,  Buffalo,  N.  Y.: 

Eight  cars,  each  equipped  with  four  loo-h.p.  motors. 

Single  Phase  Alternating  Current  Installation. 

Nezv  York,  New  Haven  &  Hartford  Railroad  Co.,  New  York,  N.  Y.: 
This  installation,  which  has  been  in  progress  for  the  past  two  years, 
has  been  practically  completed  and  is  in  successful  operation. 
It  comprises  35  90-ton  locomotives,  operating  both  from  11,000- 
volt  single  phase  trolley  and  a  650-volt  continuous  current  sup- 
plied from  the  third  rail. 
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Spokane  &  Inland  Empire  Railroad  Co.,  Spokane,  Washington: 

ihis  installation  comprises  fourteen  locomotives,  six  equipped  each 
with  four  loo-h.p.  motors  and  eight  equipped  each  with  four 
175-h.p.  motors;  also  twenty-one  passenger  cars  each  equipped 
with  four  100- h.p.  motors.  This  road  is  operating  partly  from 
6,600-volt  trolley  and  partly  from  a  ontinuous  current.  Length 
of  track,  146  miles. 

Sarnia  Tunnel: 

Five  62-ton  locomotives ;  trolley  voltage,  3,300  volts. 

The  Illinois  Traction  System,  Springfield,  III.: 

One  50-ton  locomotive  and  eleven  cars,  each  equipped  with  four 
75-h.p.  motors ;  trolley  voltage,  3,300. 

Erie  Railroad,  Northern  New  York: 

Six  cars,  each  equipped  with  four  lOO-h.p.  motors,  trolley  voltage 
11,000.    Length  of  track,  34  miles. 

Washington,  Baltimore  &  Annapolis  Railway  Co.,  Baltimore,  Md.: 

This  equipment  comprises  twenty-one  cars,  each  equipped  vith 
four  125-h.p.  motors;  also  four  cars,  each  equipped  with  two 
125-h.p.  motors;  trolley  voltage,  6,600. 

Richmond  &  Chesapeake  Bay  Railway  Co.,  Richmond,  Va.: 

Four  cars,  each  equipped  with  four  125-h.p.  motors ;  trolley  voltage, 
6,600. 

Polyphase  Installations. 
Great  Northern  Railroad,  Cascade  Tunnel,  Washington: 

This  equipment  will  comprise  four  locomotives,  each  of  lOO  tons, 
to  be  operated  on  a  3,000-volt,  three-phase  alternating  current 
This  installation  will  doubtless  be  watched  with  great  interest 
and  will  give  an  opportunity  of  demonstrating  the  fact  regarding 
the  advantages  for  and  objections  to  polyphase  currents  for 
heavy  railroad  service. 

Continuous  Current  i,2oo-volt  installation. 

Southern  Pacific  Co.,  Oakland,  CaL: 

This  equipment  will  comprise  forty-four  cars,  each  to  be  equipped 
with  four  125-h.p.  motors,  to  be  operated  continuously  two  in 
series  on  1,200  volts;  there  will  be  forty  trail-car  equipments. 

Indianapolis  &  Louisville  Traction  Co.,  Louisville,  Ky.: 

Ten  cars  each,  to  be  equipped  with  four  75-h.p.  motors  connected 
two  in  series  for  1,200  volt  operation. 
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Much  interest  has  been  attracted  to  the  investigations  of  the  Penn- 
sylvania Railroad,  which  is  preparing  to  equip  its  New  York  City 
terminal  and  the  tunnels  connecting  Manhattan  Island  with  New  Jersey 
and  with  Long  Island  by  electricity.  For  the  purposes  of  demon- 
strating the  various  possibilities  open,  it  has  been  arranged  to 
test  both  large  continuous  current  and  large  alternating  current  loco- 
motives, that  comprising  the  greatest  novelty  being  a  152-ton  15-cycle, 
single-phase  alternating  current  locomotive  for  operation  from  11,000- 
volt  trolley. 

Respectfully  submitted, 

Calvert  Townley,  Chairtnartj 
E.  B.  Katte, 
L.  B.  Still  WELL, 
Committee  on  Heavy  Electric  Traction. 

On  motion  duly  seconded,  the  report  was  approved. 

Vice  President  Shaw: — The  next  order  of  business  will 
be  the  report  of  the  Committee  on  Compensation  for  Carrying 
United  States  Mail,  and  it  will  be  presented  by  Gen.  G.  H. 
Harries,  of  Washington,  D.  C,  who  is  a  member  of  the 
Committee. 

REPORT  OF  THE  COMMITTEE  ON   COMPENSATION   FOR 

CARRYING  UNITED  STATES  MAIL. 
To  the  American  Street  and  Interurhan  Railway  Association: 

Gentlemen:  —  As  shown  in  its  report  submitted  at  the  1906  con- 
vention, your  committee  had  succeeded  at  that  time  in  procuring  legis- 
lation to  increase  the  maximum  compensation  for  carrying  closed 
pouch  mail  from  three  cents  per  car-mile  to  four  cents  per  car-mile 
in  certain  cases  under  certain  conditions. 

At  the  same  time  Congress  placed  a  very  serious  restriction  in  the 
law  by  providing  that  on  electric  railroads,  outside  of  cities,  where 
the  roads  e^^ceed  a  distance  of  twenty  miles,  the  compensation  received 
by  such  roads  should  not  exceed  the  rates  paid  to  the  steam  roads. 
This  is  an  unfair  discrimination  and  will  cause  many  railway  man- 
agements more  or  less  distress  because  the  compensation  paid  mujt 
necessarly  be  less  than  the  actual  cost  of  rendering  the  service.  The 
difference  between  steam  service  and  electric  service  is  manifest  to  all. 

During  the  past  year  your  committee  has  had  several  conferences 
in  Washington  with  the  postal  authorities  in  charge  of  these  matters 
and  has  also  appeared  before  Hon.  Jesse  Overstrcct,  Chairman  of  tbe 
House  Committee  -on  Post  Offices  and  Post  Roads.  The  two  principal 
conferences  were  held,,  one  on  December  15,  1906,  and  the  other  on 
January  5,  1907. 

Your  committee  asked  that  the  maximum  for  closed  pouch  service 
be  increased  to  six  cents  per  car-mile,  leaving  three  cents  per  car-mile 
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as  a  minimum,  as  in  many  cases  the  latter  rate  is  a  fair  compensation. 
The  committee  recommended  that  the  increased  compensation  be  based, 
at  the  discretion  of  the  department,  upon  the  number  of  stops,  weight 
of  mail  and  general  character  and  nature  of  the  service. 

Your  committee  further  asked  for  increased  compensation  for  cars 
used  exclusively  for  mail  service  on  electric  lines,  to  a  rate  not  less 
than  twenty-five  cents  as  a  minimum  per  car-mile,  and  for  cars  over 
twenty  feet  in  length,  one  additional  cent  per  car-mile  for  each  addi- 
tional linear  foot.  One  of  the  arguments  used  in  this  connection  is 
that  a  considerable  distance  must  be  traveled  to  and  from  the  post 
office  and  another  is  that  in  many  cases  it  is  costing  the  company 
twenty- three  cents  a  car-mile  to  operate  cars  of  this  character. 

The  third  request  of  your  committee  was  that  the  twenty-mile 
limitation  be  extended  to  fifty  miles,  as  in  many  cases  the  law  limiting 
the  length  of  roads  to  twenty  miles  has  worked  out  to  great  disad- 
vantage to  the  interurban  roads. 

Although  your  representatives  were  most  courteously  received,  and 
while  the  requsts  of  your  committee  were  given  careful  consideration, 
both  by  the  postal  department  and  by  the  chairman  of  the  House 
Committee  on  Post  Offices  and  Post  Roads,  it  was  not  found  possible 
to  obtain  any  definite  results  during  the  past  year. 

This  was  for  the  reason  that  Congress  had  a  short  session  last 
year,  into  )vhich  a  vast  amount  of  business  had  to  be  crowded  and 
for  the  further  and  probably  more  important  reason  that  two  very 
important  matters  of  the  postal  service  were  to  be  considered  at  that 
session  of  Congress.  These  were  the  revisions  of  the  laws  relating  to 
second-class  matter  and  the  consideration  of  the  question  of  increasing 
the  compensation  paid  to  postal  employes.  ^ 

Your  committee  respectfully  recommends  that  another  attempt  be 
made,  early  in  the  coming  session,  to  obtain  legislative  action  by  Con- 
gress favorable  to  the  three  requests  enumerated  above. 
Respectfully  submitted, 

G.  T.  Rogers,  Chairman, 
Capt.  Robert  McCulloch, 
Gen.  G.  H.  Harries, 
P.  F.  Sullivan, 
Committee  on  Compensation  for  Carrying  United  States  Mail, 

On  motion,  duly  seconded,  the  report  was  approved. 

Vice  President  Siiaw: — We  will  now  take  up  the  paper 
entitled  "  The  Use  of  The  *  Tee '  Rail  in  Cities,'^  which  will 
be  presented  by  Mr.  C.  Gordon  Reel,  of  Kingston,  New  York. 

Mr.  Reel: — Before  reading  my  paper  I  wish  to  mention, 
gentlemen,  that  the  Twin  City  Rapid  Transit  Company,  of 
Minneapolis  and  St.  Paul,  which  has  such  a  splendid  exhibit 
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liere  as  well  as  The  Milwaukee  Electric  Railway  and  Light 
Company  and  the  Montreal  Street  Railway  Company  are  all 
using  the  "  Tee  "  rail  exclusively. 

It  was  said  yesterday  that  this  question  of  "  Tee  "  rails  is 
essentially  an  engineering  question.  While  it  is  true  that  it  is 
an  engineering  question,  at  the  same  time  it  is  a  question  that 
must  be  determined  ultimately  more  by  the  general  officers 
rather  than  by  the  engineering  department,  because  the  en- 
gineers all  know  the  advantages  of  "Tee"  rail  construction, 
whereas  the  trouble  is  usually,  that  the  municipality  will  not 
allow  the  use  of  the  "Tee**  rail,  and  this  prejudice  must  be 
overcome  by  the  general  officers  of  the  company. 

I  am  under  the  impression  that  corrugation  is  less  with 
'*  Tee  "  rails  than  it  is  with  girder  rails,  and  I  would  suggest 
that  this  feature  be  given  consideration  by  the  committee  which 
is  to  investigate  the  subject  of  rail  corrugation.  Recent  tests 
seem  to  conclusively  prove  that  corrugation  is  not  the  result 
of  inequalities  in  the  rail  itself  and  that  it  is  the  equipment  run 
over  the  rails  which  causes  the  corrugation.  In  the  case  of 
steam  roads  corrugation  amounts  to  practically  nothing,  and  it 
may  be  that  it  is  largely  due  to  improper  design  of  rail  sec- 
tions in  the  case  of  electric  roads. 

THE  USE  OF  THE  "  TEE  "  RAIL  IN  CITIES. 

By  C.  Gordon  Reel,  Vice  President, 

Kingston  Consolidated  Railroad  Co.,  Kingston,  N.  Y. 

In  the  horse  car  days  the  equipment  was  so  light  and  speeds  so 
leisurely  that  the  problem  of  a  proper  track  was  easy  of  solution. 
It  was  expected  that  wagon  traffic  of  all  kinds  would  follow  along 
the  car  tracks  and  so  city  ordinances  usually  required  that  the  street 
railroad  companies  make  proper  provision  for  the  accommodation  of 
vehicular  traffic.  With  the  introduction  of  electricity,  weights  and 
speeds  were  increased  enormously.  The  trend  of  development  has 
been  steadily  to  approach  nearer  and  nearer  to  steam  railroad  standards. 
With  the  increase  in  weight  of  equipment  and  increase  of  speed  the 
grooved  and  girder  rail  sections  have  demonstrated  their  inability 
to  carry  the  car  traffic  without  rapid  deterioration.  The  inefficiency 
of  these  sections  is  due  not  to  the  light  weight  so  much  as  to  their 
unscientific  design.  The  vertical  web  of  the  rail  is  usually  directly 
under  the  flange  of  the  wheel  so  that  the  weight  of  the  car  is  carried 
on  a  sort  of  projecting  shelf.    This   unsymmetrical  loading  is  more 
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than  the  rails  can  stand.  They  pound  down  rapidly  at  the  joints  and 
can  not  be  held  to  gage.  Our  companies  were  unfortunate  enough  to 
build  with  7-in.  grooved  and  girder  sections  shown  in  Figs,  i  and  2. 
These  rails  were  structural  wrecks  at  the  joints  long  before  they  were 
worn  appreciably. 

In  other  cities  similar  sections  have  been  used  which  overcame  the 
inherent  weakness  in  design  by  brute  strength  so  to  speak;  that  is, 
they  are  rolled  in  weights  up  to  150-lb.  per  yard,  which  would  seem 
absurd  to  steam  railroad  men,  especially  in  view  of  the  very  much 
heavier  rolling  stock  used  by  the  steam  roads.  It  is  self-evident  that 
a  proper  section  should  not  be  inordinately  heavy  and  should  carry 
its  load  with  no  tendency  to  moving  sideways,  and  furthermore,  that 
the  track  should  stand  solidly  in  place  without  having  to  strap  the 
rails  together  every  few  feet.     All  "  Tee "  rails  fulfill  the  first  two 


Figs. 


I  AND  2. —  Grooved  and  Girder  Sections  Originally  Used  in 
Kingston,  N.  Y. 


requirements,  but  the  standard  steam  railroad  sections  would  seem  to 
serve  better  than  the  high  "  Tee  "  sections  in  regard  to  lateral  stability. 
Just  what  is  gained  by  using  a  high  "Tee"  is  hard  to  understand, 
still  I  am  willing  to  concede  that,  in  view  of  the  experience  of  some 
of  the  larger  cities  which  use  this  rail,  there  is  a  chance  for  an 
argument  between  high  "Tee"  sections  and  standard  "Tee"  sections. 
Personally  I  would  prefer  to  pay  more  per  ton  for  standard  sections 
than  for  high  "  Tee  "  sections,  although  under  ruling  prices  the  high 
"  Tees  "  cost  considerably  more  per  ton  than  standard  "  Tee  "  sections. 
When  it  became  necessary  to  renew  the  tracks  in  Kingston,  I 
looked  over  the  experience  of  other  companies  and  concluded  that 
the  "Tee"  rail  was  in  every  way  more  desirable  than  the  grooved, 
or  girder  rail,  and  proceeded  accordingly.  To  make  sure  wejaid  an 
experimental  piece  of  track  using  90-lb.  A.  S.  C.  E.  standard  rail. 
This  gave  such  good  results  that  we  placed  an  order  for  several 
liundred  tons   in  ^ft.   lengths   with  a   view  to  extending  the  con- 
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ftruction.  After  the  rails  were  delivered  a  bitter  opposition  was 
engineered  by  interests  which  formerly  owned  one  of  our  roads  and 
who  seem  to  be  sore  because  we  have  been  successful.  It  was  argued 
that  if,  when  they  built  the  road,  it  was  necessary  to  use  an  iron 
lip,,  that  unless  we  used  the  iron  lip,  ruts  would  form  along  the 
rails.  The  only  difficulty  about  this  point  is  that  it  was  not  neces- 
sary, in  the  first  place,  to  use  any  iron  lip  because  experience  proves 
that  there  is  no  greater  tendency  for  a  rut  to  form  along  a  "Tee" 
rail  than  along  the  outer  edges  of  a  grooved  or  girder  rail.  They  also 
used  letters  from  city  engineers  of  New  York,  Brooklyn  and  Albany, 
stating  that  no  "  Tee  "  rails  were  used  in  those  cities.  This  argument 
we  easily  answered  by  asking  our  opponents  to  produce  letters  from 
cities  where  "  Tee  "  rails  had  been  used.  The  fact  that  they  produced 
letters  from  places  where  they  had  not  been  used  was  certainly  no 


Fig.  4. —  Latest  Construction  in  Kingston,  N.  Y.,  Showing  SpsaAL 
Brick  Outside  of  Rail. 

evidence  against  their  use.  After  a  lot  of  misrepresentation  and 
personal  abuse  in  their  newspaper  we  finally  got  consent  from  the 
city  to  lay  "  Tee "  rails  in  two  rather  important  streets  with  the 
stipulation  that  if,  after  the  end  of  a  year,  the  city  authorities  so 
desired  we  would  remove  them  and  substitute  the  old  rails.  As  an 
instance  of  the  unfairness  of  the  opposition,  this  proposed  trial  was 
fought  bitterly.  They  well  knew  that  if  the  construction  was  tried 
it  would  make  good.  Another  feature  which  had  to  be  overcome 
was  a  bill  introduced  in  the  legislature  intended  to  prohibit  the  use 
of  the  "Tee*'  rail  entirely  in  the  State  of  New  York.  Whether  or 
not  this  bill  had  any  connection  with  the  Kingston  opposition  or 
was  merely  a  coincidence  I  am  unable  to  say.  In  any  event  the  bill 
was  easily  defeated  and  was  never  reported  from  committee. 

Since  the   installation  of  this  90-lb.   standard   construction  in  the 
two  streets  referred  to,  we  have  been  granted  permanent  permission 
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ivithout  any  restrictions  to  use  this  90-lb.   standard   "Tee"   rail   in 
Broadway,  Main  street  and  Fair  street,  which  are  the  most  important 
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Fig.  6. —  Type  of  Construction,  Ft.  Wayne,  Ind.  , 

streets  in  the  city.  The  opposition  has  simply  made  itself  ridiculous 
and  is  now  considered  a  joke. 

Fig.  3  shows  the  construction  first  proposed. 

This  has  been  amended  as  shown  in  Fig.  4;  that  is,  we  are  using 
a  special  form  of  brick  outside  the  rail  as  well  as  inside.    It  will  be 


Fig.  7. —  Open-Hearth  Section. 

noted  that  on  the  inside  we  will  go  up  on  the  head  of  the  rail  to 
such  a  distance  as  to  barely  give  room  enough  for  our  wheel  flange. 
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In  this  way  the  obstruction  in  the  street  will  be  much  less  than 
though  the  brick  projected  under  the  head  of  the  rail  and  very  much 
less  than  any  form  of  grooved  or  girder  rail.  I  might  say  In  passing, 
however,  that  it  is  now  standard  practice  to  use  only  ordinary  brick. 
On  the  outside  the  brick  is  merely  laid  flush  with  the  rail,  and  on 
the  inside  it  is  tucked  under  the  head  as  shown  in  Fig.  5,  which 
illustrates  the  construction  now  standard  in  the  streets  of  Milwaukee. 
The  "  Nose  "  brick  extensively  used  heretofore  has  not  been  entirely 
satisfactory.  By  referring  to  Fig.  6,  which  illustrates  the  type  of 
construction  adopted  in  Fort  Wayne,  and  described  in  the  Engi- 
neering News,  June  20,  1907,  it  will  be  noted  that  the  designer 
desired  a  somewhat  different  form  than  the  market  provided.  We 
think  that  the  kind  we  are  having  made  for  Kingston,  illustrated  in 
Fig.  4,  combines  many  desirable  features.    In  the  event  of  heavier 


Fig.  8. —  The  Dudley  ioo-lb.  "Tee"  Section. 

flanges  being  used  experience  teaches  that  they  will  cut  their  own 
way  in  the  brick  and  will  not  crack  the  pavement. 

In  regard  to  what  standard  section  to  use  we  have  found  the 
go-lb.  A.  S.  C.  E.  most  satisfactory.  It  would  seem  though  that  the 
open-hearth  section  used  by  the  Union  Pacific  and  the  Southern 
Pacific  Railroads  (Fig.  7)  would  be  very  desirable  since  it  has 
somewhat  more  height  and  better  proportions  generally.  If  heavier 
rail  than  the  90-lb.  is  used  the  Dudley  loo-lb.,  section,  Fig.  8,  would 
be  excellent  as  would  also  the  section  designed  by  Capt.  R.  W.  Hunt 

By  referring  to  the  following  publications  admirable  types  of  con- 
struction will  be  illustrated. 

Tacoma,  Washington Street  Railway  Journal,  Sept.  7,  1907. 

♦Kingston,  N.  Y Street  Railway  Journal,  Jan.  26,  1907. 

Indianapolis,  Ind Electric  Traction  Weekly,  Feb.  7,  1907. 

Seattle,  Wash Electric  Railway  Review,  June  29,  1907. 

Milwaukee,  Wis Street  Railway  Journal,  Sept.  7,  1907. 

Montreal,  Canada Street  Railway  Journal,  Sept.  7,  1907. 

•^Thle  article  include  a  list  of  letters  from  city  engineers  throughout  the  country 
statiog  that  they  have  adopted  "Tee"  rails,  and  explaioiag  why  they  prefer  them  to 
the  Ola  grooved  and  girder  types.) 
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The  gist  of  the  whole  "Tee"  rail  matter  seems  to  be  that  street 
railway  tracks  are  beginning  to  be  built  to  serve  the  companies  which 
build  them  and  the  patrons  of  these  companies,  rather  than  every 
Tom,  Dick  and  Harry  of  a  truckman  who  stubbornly  insists  on 
following  the  car  tracks  instead  of  staying  out  in  the  roadway  where 
he  belongs.  If  this  driving  along  the  tracks  served  any  economic 
end  it  might  be  tolerated,  but  it  does  the  truckman  no  good  and 
interferes  with  the  movement  and  comfortable  transportation  of  count- 
less thousands  of  more  important  people.  It  would  seem  incredible  if 
it  were  not  true  that  any  one  would  argue  in  favor  of  having  the 
tracks  of  a  street  railroad  reserved  for  the  transportation  of  mer- 
chandise at  the  inconvenience  and  discomfort  of  human  beings. 


Fig.  9.— The  Hunt  "Tee"  Section. 

\ 
The  horse  car,  the  wagon  on  the  track,  slow  speed,  light  equipment, 
grooved  and  girder  rails  bespeak  the  past.  The  electric  car  with 
the  wagon  in  the  roadway,  high  speed,  heavy  equipment  on  "Tee" 
rails  belong  to  the  present.  If  any  man  or  body  of  men,  cither 
through  ignorance  or  spite,  endeavor  to  relegate  any  of  you  gentle- 
men back  to  the  past  and,  benightedly  or  spitefully,  attempt  to  require 
you  to  continue  grooved  and  girder  rails  in  the  face  of  present  develop- 
ment, you  will  combat  and  overcome  this  ignorance  and  prejudice 
if  you  have  a  spark  of  manhood,  and,  as  "Angels  of  Light,"  will  fight 
for  and  achieve  "  Tee  "  rails,  thus  confounding  these  benighted  spirits 
of  the  Dark  Ages. 
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Discussion  of  Mr.  Reel's  Paper. 

Mr.  Crafts  : —  I  wish  to  ask  Mr.  Reel  what  is  the  particular 
object  in  using  90-lb.  rail,  over,  say,  7(>-lb.  rail? 

Mr.  Reel  :^r-  My  idea  was  that  I  would  be  putting  in  some- 
thing very  much  more  substantial.  The  standard  90-lb.  "  Tee  " 
rail  is  sold  to  us  on  a  basis  of  $28  a  gross  ton,  and  the  70-lb. 
high  "  Tee  "  rail  is  sold  on  a  basis  of  $36  a  ton,  so  you  see  we 
get  20  lbs.  of  good  steel  for  a  present  by  using  standard 
"Tee's." 

Mr.  Crafts  : —  I  am  referring  to  the  standard  A.  S.  C.  E. 
section. 

Mr.  Reel:— The  70-lb.  " Tee"  rail  is  only  4.75-in.  high  and 
you  will  hardly  get  your  paving  bricks  over  the  heads  of  the 
spikes.  You  will  not  have  any  room  for  the  one-half  inch  sand 
cushion  which  we  use.  The  loo-lb.  Hunt  section  shown  in 
Fig.  9  looks  to  me  like  an  ideal  one  for  railroads  in.  this  part 
of  the  country. 

Mr.  Crafts: — I  have  just  taken  over  a  road  which  has 
two  miles  of  double  track  equipped  with  70-lb.  standard  sec- 
tion, and  that  is  the  trouble  which  I  anticipated.  We  are 
going  to  operate  thirty-seven  ton  cars  over  this  track.  In  in- 
vestigating the  matter  there  seems  to  be  but  little  space  for  the 
sand  cushion. 

Mr.  Coen  : —  Our  experience  on  the  Lake  Shore  Electric 
Railway  has  been  that  the  70-lb.  "  Tee  "  rail  in  paved  streets 
is  unsatisfactory.  The  brick  will  not  stay.  We  have  aban- 
doned that  construction  entirely,  except  on  some  streets  where 
there  is  little  service  or  on  which  we  operate  very  light  cars. 
With  heavy  cars  the  rail  is  absolutely  unsatisfactory.  If  you 
use  nosed  brick,  with  the  nose  under  the  rail,  the  other  end  of 
the  brick  will  turn  out. 

Mr.  Crafts: — That  is  the  trouble,  I  imagine.  We  pur- 
chased cars  with  wheel  flanges  of  the  standard  M.  C.  B.  dimen- 
sions, 1.25-in.  each  way,  and,  anticipating  something  of  that 
kind,  we  have  been  obliged  to  reduce  the  depth  of  the  flanges. 

Mr.  Mitchel: — On  the  Knoxville  Railway  we  have  two 
miles  of  double  track  paved  with  70-lb.  "  Tee  "  rail,  but  we 
use  a  special  brick  with  the  corner  hollowed  oflF,  same  fitting 
under  the  rail.     These  brick  come  in  half  and  whole  lengths 
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which  are  placed  alternately.  About  every  seven  or  eight  feel 
we  put  an  expansion  joint  of  pitch  and  the  rest  is  cemented. 
This  construction  leaves  a  small  groove,  sufficiently  large  for  the 
wheel  flanges.  It  is  all  cemented  together,  and  when  taken  up 
is  like  a  solid  mass.  We  get  a  0.5-in.  or  a  0.75-in.  sand 
cushion.  There  is  no  turning  up,  in  the  case  of  our  brick, 
because  it  is  one  solid  mass  across  the  pavement. 

Vice  President  Shaw: — The  next  order  of  business  is 
the  paper  entitled  *'  Intorurban  Railway  Fares,"  which  will  be 
presented  by  the  author,  Mr.  Theodore  Stebbins,  of  New 
York  City. 

INTERURBAN  RAILWAY  FARES. 

By  Theodore  Stebbins, 
New  York,  N.  Y. 

The  subject  of  interurban  fares  is  one  of  immediate  interest  because 
matters  connected  with  the  transportation  of  persons  and  property  by 
railroads  have  been  the  subject  of  very  active  and  even  violent  popular 
discussion.  The  state  legislatures  have  been  taking  blind  actions  and 
state  executives  have  been  advocating  and  adopting  arbitrary  measures 
with  the  railroads.  Twenty  state  legislatures  have  passed  restrictive 
legislation  on  passenger  rates,  and  fourteen  states  now  limit  passenger 
rates  to  two  cents  a  mile.  In  this  situation,  it  is  important  to  under- 
stand the  position  of  the  interurban  railway. 

All  interurbans  are  anxious  to  serve  the  public  and  to  earn  reason- 
able dividends  for  stockholders.  It  is  not  so  clear,  however,  how 
rates  shall  be  adjusted  to  satisfy  these  ends.  It  is  customary  to 
measure  the  service  and  its  cost  on  the  basis  of  cents  per  passenger- 
mile. 

The  cost  per  car-mile  of  operation  does  not  afford  a  direct  measure 
of  the  rates  that  should  be  charged  to  passengers.  The  density  of 
travel  has  a  far  greater  influence  on  rates.  The  road  must  be  built 
and  furnish  a  service  to  suit  the  distribution  and  density  of  popula- 
tion and  the  fares  that  can  be  collected  follow  as  a  consequence  of 
this  environment.  The  cost  per  car-mile  may  not  vary  much  between 
properties  quite  different  in  character,  but  it  is  the  commercial  and 
social  habits  of  the  people  which  determine  the  quantity  and  times  of 
traveling  as  well  as  the  percentage  of  the  car-load  (that  is,  passenger- 
miles  divided  by  scat-miles)  and  thus  the  passenger  rates  are  de- 
termined. 

Cost  of  Service. 

The  scat-mile  cost  can  be  figured  as  shown  for  illustration  in  the 
following  table  which  indicates,  also,  the  "effect  on  such  cost  of  more 
frequent  service: 


Digitized  by  LjOOQIC 


Stebhins:  Interurban  Fares,  261 

Annual  cost  per  mile  of  track  ABC 

Headway    (minutes) 60  30  15 

Car-miles   (plus  extras) 15,000  30,000  60,000 

Cost  of  operation $1,800  $3,600  $7,200 

Interest   and    depreciation 2,700  3,600  4,500 

$4,500  $7,200  $11,700 

Cost  per  car-mile  (cents) 30  24  20 

Car  seating  capacity 40  40  40 

Car  seat-mile  cost    (cents) 0.75  0.6  0.5 

The  actual  passenger  rate  per  mile  must  be  more  than  the  car-seat 
cost  as  a  minimum  in  proportion  as  the  passenger-miles  are  less  than 
the  car-seat  miles.  If  the  passenger-load  averages  40  per  cent,  of  the 
seating  capacity  then,  on  a  sixty-minute  headway,  the  average  cost 
would  be  100/40  times  0.75  cents,  or  i^  cents  per  mile.  This  indicates 
how  much  rates  might  be  decreased  if  full  loads  were  constantly  carried 
and  why  some  roads  can  aflford  to  make  mileage  rates  less  than  other 
roads. 

The  distribution  and  occupations  of  the  population  along  the  line 
are  the  powerful  elements  affecting  the  percentage  of  load.  Assume 
two  roads,  each  fifteen  miles  long;  the  first  joining  two  cities  of  large 
size  with  little  intermediate  population,  and  the  second  leaving  a  city 
and  traversing  a  succession  of  villages  growing  smaller  and  terminat- 
ing in  a  country  hamlet.  The  first  road  may  prosper  on  one  cent 
per  mile  and  the  second  starve  on  two  cents  even  though  operating  the 
same  number  of  cars  with  the  same  number  of  passengers  to  and  from 
the  principal  terminal.  In  the  first,  the  loads  are  carried  through;  in 
the  second  case,  two-thirds  of  the  load  may  be  dropped  within  the 
first  four  miles.  Assume  a  *third  case  where  a  succession  of  towns 
of  equal  importance  are  traversed.  The  cars  may  load  and  unload 
several  times  in  the  course  of  the  trip  and  this  makes  for  an  inter- 
mediate policy  on  rates. 

Density  of  Travel. 
To  give  some  idea  of  the  variation  in  density  of  travel  on  electric 
railways,  the  following  figures  are  given. 

Passenger  Average  Receipts 

Territory.                                     per  mile.  fare.  per  mile. 

United  'Kingdom   939.658  2.26  cents  $21,240 

United  States   333,862  3 .  76      "  I2,553 

Indiana 133,000  5.6        "  7,500 

The  above  figures  for  the  United  States  and  Indiana  include  all 
electric  railways;  that  is,  both  city  and  inj^XJrb^n.    The  density  of 
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travel  on  the  Ohio  interurbans   is  indicated  in  the  following  table, 
grouping  them  together  according  to  principal  terminal: 

Its  Receipts 

Principal  terminal.'                                            population,  per  mile. 

Cleveland 500,000  $5,045 

Columbus 200,000  3,829 

Toledo 225,000  3,257 

Dayton 90,000  3,137 

Miscellaneous 3»542 

Twenty-eight  interurbans  in  this  same  section  are  classified  in  annual 
receipts  as  follows: 

o  to  $2,000 '. 

$2,oco  to    2,500 

2,500  to    3,000 7  "l  I     ^9 

3,000  to    3,500 

3,500  to    4,oco 

4,000  to    4,500 

4»500  to    5,000 

5,000  up   


4 ' 
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4  , 
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As  indicating  the  variation  in  car-miles  per  mile  of  road,  it  may  be 
stated  that  the  elevated  roads  in  New  York  operate  1,635,000  miles 
per  mile  of  road,  as  against  15,000,  or  less,  for  the  ordinary  interurban 
road  in  the  Middle  West,  while  the  expenses  per  car-mile  on  the 
elevated  are  nine  cents  per  mile,  as  compared  with  about  fourteen 
cents  for  the  Middle  West  interurban. 

The  expenses  per  car-mile  and  per  seat-mile  for  a  known  service 
are  capable  of  calculation  with  mathematical  precision,  but  the  density 
of  the  traffic  can  only  be  learned  by  experience  and  this  experience 
indicates  how  much  the  rates  charged  must  be  increased  beyond  the 
basic  seat-mile  cost. 

Western  Interurbans. 

For  the  average  conditions  prevailing  throughout  the  Middle  West 
and  other  sections  of  medium  density  of  population,  a  large  amount 
of  testimony  is  available  to  show  that  the  basic  single  trip  rate  should 
be  upwards  of  two  cents  per  mile.  If  less  is  charged,  -not  enough 
additional  travel  is  secured  to  increase  the  gross  receipts.  If  more 
is  charged,  travel  is  curtailed  and  the  gross  is  reduced.  In  stating 
this  it  must  be  understood  that  mileage,  commuter  and  other  lower 
rates  are  granted  and  maintained  at  proper  relation  to  the  single  trip 
rate. 

The  widest  consensus  of  opinion  on  the  subject  is  found  in  a  reso- 
lution passed  by  the  Ohio  Interurban  Railway  Association  on  May  2$, 
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1905.  This  association  represented  about  two  thousand  miles  of  inter- 
urban  roads  and  the  matter  was  given  earnest  consideration  in  private 
discussion  between  the  members  and  in  the  open  meeting.  The  resolu- 
tion reads  as  follows: 

'Whereas,  A  demand  for  improved  service  on  interurban  roads 
has  very  largely  increased  the  operating  expenses  of  such  roads,  and 
many  roads  have  met  this  demand;  and,  Whereas,  in  order  to 
obtain  their  share  of  the  business  many  other  roads  contemplate  im- 
proving their  service  in  like  manner;  and,  Whereas,  the  prevail- 
ing low  rate  of  fare  on  most  interurban  roads  will  not  permit  of  such 
improvement  in  service,  therefore,  be  it  Resolved,  that  the  Ohio  Inter- 
urban Railway  Association  recommend  a  uniform  base  rate  of  two 
cents  per  mile,  and  a  minimum  charge  of  10  cents/' 

Mr.  A.  H.  Royce,  secretary  and  treasurer  of  the  Canadian  Street 
Railway  Association,  writes: 

"  Since  the  reduction  to  two  cents  a  mile  (by  legislative  act)  the 
companies  have  done  away  with  all  commutation  tickets  and  charge 
a  flat  rate  of  two  cents  a  mile.  We  find  that  it  is  impossible  to 
operate  a  road  properly  and  keep  up  the  rolling  stock  and  equipment 
even  at  less  rate. 

In  the  other  provinces  of  Canada,  the  rates  of  fare  are  regulated 
by  agreements  with  the  municipalities  through  which  they  operate. 
There  is  no  legislation  affecting  these  rates,  and  as  a  rule  the  charge 
is  three  cents  a  mile." 

Mr.  J.  McM.  Smith,  general  manager  of  the  Southern  Michigan 
Railway  Co.,  writes: 

"  We  started  out  a  year  or  two  ago  on  the  rate  basis  of  one  and 
one-half  and  one  and  three-quarters  cents  per  mile,  but  we  found  this 
to  be  entirely  too  low,  and  accordingly  we  made  a  uniform  raise.  It 
is  my  belief,  based  on  long  years  of  experience  in  this  Jbusiness,  that 
a  road  must  be  exceptionally  well  located  if  it  can  be  made  profitable 
on  a  rate  less  than  two  cents  per  mile." 

Mr.  S.  Hendrie,  general  manager  of  the  .Gran~d  Rapids,  Holland  & 
Chicago  Railway,  writes: 

"  I  am  inclined  to  think  that  all  our  interurban  passenger  fares  in 
Michigan  are  too  low  in  view  of  the  increase  in  the  wages  and  in  the 
cost  of  all  materials  which  enter  into  the  construction  and  operation 
of  electric  roads  to-day.  In  1894-96  I  took  franchises  for  a  road  on 
the  average  of  one  cent  per  passenger  mile,  but  new  steel  then  cost 
$16  per  ton,  copper  13  cents  per  pound,  number  one  standard  ties, 
35  cents  each,  common  labor  $1.50  per  day,  etc.  At  that  time,  con- 
ductors and  motormen  were  paid  17.5  cents  per  hour,  and  other  labor 
in  proportion.  The  same  road  could  not  be  built  to-day  for  twice  its 
cost,  and  although  the  fixed  charges  are  low,  the  present  owners  are 
not  satisfied  with  its  net  earnings." 
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Mr.  H.  H.  Polk,  president  of  the  Inter-Urban  Railway  Co.  of  Des 
Moines,  Iowa,  writes: 

"  The  rates  generally  charged  are  as  follows : 

2  cents  a  mile  for  single  trip  tickets. 

1.5  cents  for  round  trip  tickets,  good  for  one  day. 

1.25  cents  for  mileage. 

(These  mileage  books  are  for  any  three  people,  and  good  until 
used.) 

However,  I  am  of  the  opinion  that  our  round  trip  and  mileage  rates 
are  too  low,  and  we  are  seriously  considering  the  raising  of  these 
rates.  With  the  universal  two-cent  fare  now  forced  on  the  steam 
railroads  by  state  legislatures,  I  am  of  the  opinion  that  it  will  be 
rather  up-hill  work  for  interurbans  to  exist  at  the  present  rates." 

Mr.  C.  N.  Wilcoxen,  general  manager  of  the  Cleveland  &  South- 
western Traction  Co.,  writes: 

"There  are  but  very  few  roads  in  this  state  operating  at  less  than 
two  cents  per  mile,  with  the  usual  reduction  for  commuters'  tickets, 
etc.  The  average  rate  obtained  by  the  Ohio  roads  is  approximately 
1.65  cents  per  mile.  To  attempt  to  operate  on  a  1.25  cents  per  mile 
basis  would  mean  bankruptcy  to  the  inter  urban  roads  of  this  state." 

Mr.  H.  A.  Nicholl,  of  the  Indiana  Union  Traction  Co.,  writes : 

"  Our  single  trip  tickets  are  1.5  cents  per  mile.  This  is  as  low  a 
rate  as  I  believe  any  electric  road  can  carry  passengers  with  a  reason- 
able profit." 

Eastern  Interurbans. 

From  the  average  conditions  prevailing  in  Massachusetts,  New 
Jersey,  some  parts  of  Pennsylvania  and  other  sections  with  consider- 
able density  of  population,  a  large  amount  of  testimony  is  available 
to  show  that  the  heavier  travel,  the  more  frequent  trips,  the  shorter 
rides,  and  repeated  loading  and  unloading  in  a  trip,  make .  profitable 
and  advisable  no  variety  of  tickets  but  only  a  single  adult  rate. 

Mr.  M.  C.  Brush,  vice-president  of  the  Newton  Street  Railway 
Co.,  and  associated  companies  writes: 

"  I  find  upon  careful  investigation  that  on  about  50  per  cent,  of 
our  lines  our  fares  vary  from  i  cent  per  mile  to  1.5  cents  per  mile. 
On  the  remaining  50  per  cent,  it  varies  from  0.4  to  0.9  of  a  cent  per 
mile.  The  average  New  England  street  railway  manager  does  not 
believe  that  under  present  operating  conditions  it  is  possible  to  carry 
a  patron  more  than  five  or  six  miles  for  5  cents.  That  is,  I  think 
you  will  find  that  the  average  New  England  manager  believes  that 
one  cent  per  mile  is  a  fair  charge  in  this  territory." 

Note. —  The  Massachusetts  law  requires  half  rate  for  school  tickets. 

Mr.  F.  L.  Fuller,  vice-president  and  general  manager  of  the  New 
York  &  Queens  County  Railway  Co.,  writes: 

"The  rate.«5  on  Long  Island  are  one  cent  per  mile  collected  in  five 
cent  zones ' 
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Mr.  F.  W.  Bacon,  general  manager  of  the  New  Jersey  &  Hudson 
River  Railway  &  Ferry  Co.,  writes: 

"  I  do  not  think  the  rates  in  New  Jersey  on  interurban  roads  are 
in  excess  of  1.25  cents  per  mile  and  our  average  rate  is  1.15  cents 
per  mile,  but  we  do  not  issue  commutation  tickets  or  other  forms  at 
any  cheaper  rates  and  only  make  25  per  cent,  reduction  on  school 
tickets." 

Caupdrnian   Interurbans.    "" 

The  extremes  on  rates  seem  to  exist  in  California.  Mr.  Schindler, 
of  Chico,  CaHfornia,  makes  most  interesting  statements.  His  line,  in 
the  Sacramento  Valley,  has  steam  railroad  conditions,  and  charges 
three  cents  per  mile,  and  his  patrons  are  well  satisfied  In  the  south- 
em  part  of  the  state,  business  is  done  mostly  on  round  trip  tickets  at 
0.6  of  a  cent  per  mile.    He  states : 

"It  is  a  curious  fact  that  in  the  southern  territory  where  existing 
rates  arfe*already  extremely  low,  there  is  a  strong  movement  toward 
a  further  reduction  of  rates;  while  here  where  the  highest  rates  exist, 
the  public  is  generally  well  satisfied." 

The  above  quotations  are  taken  from  letters  on  the  subject  of 
Rates  addressed  to  our  secretary,  Professor  Swenson,  to  whom  I  am 
much  indebted  for  this  and  some  statistical  information. 

Examination  shows  a  clear  distinction  in  conditions  and  practice 
between  the  two  and  one-cent  rates  per  mile. 

The  one  cent  rate  applies  to  conditions  approaching  those  of  tne 
city  railway,  five  cent  zones,  no  tickets,  a  succession  of  towns,  with 
contiguous  population  limits. 

The  two-cent  rate  applies  to  cities  and  towns  considerably  separated, 
where  passengers  may  travel,  25,  50,  100  or  200  miles,  and  this  rate 
applies  to  occasional  travelers  on  single  trip  or  interline  tickets. 
Tickets  are  also  sold  and  gradations  of  adult  rates  for  commuter 
and  school  travel  are  made  down  to  one  cent  per  mile.  For  inter- 
urbans  of  this  character,  we  will  describe  the  kind  of  tickets  sold. 

Kind  of  Tickets. 

I.  The  single  trip  ticket  (good  between  specified  points  for  an 
adult)  is  the  basis  of  maximum  charge  on  each  interurban  line.  Oc- 
casionally, a  higher  rate  is  charged  for  fare  paid  on  the  cars,  but  this 
practice  is  diminishing,  because  it  entails  a  greater  variety  of  fares 
and  discriminates  against  the  farm  community  boarding  the  cars  where 
ticket  offices  cannot  be  maintained,  and  this  farm  community  is  often 
the  most  important  class  of  customers  for  the  road.  To  increase  the 
-sale  of  tickets  in  order  that  cash  may  be  taken  at  the  offices  and  not 
by  conductors,  it  has  been  proposed  to  charge  higher  cash  fares  on 
the  cars  and  give  receipts  with  a  redeemable  value  to  any  ticket  office, 
the  same  as  some  steam  railroads  do,  but  this  is  *  impracticable  for 
interurban  conditions  and  in  one  case  only  to  my  knowledge  has  been 
adopted 
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2.  The  round  trip  ticket  good  for  an  adult,  is  the  most  common 
form  of  ticket,  in  fact  is  sold  by  some  roads  where  single  trip  tickets 
are  not  sold,  and  is  ordinarily  sold  at  a  lo  per  cent,  reduction  over 
double  the  single  trip  rate.  In  a  few  cases  the  reduction  is  20  per 
cent. 

3.  Interline  tickets  are  those  sold  by  one  road  for  transportation 
over  its  own  line  and  one  or  more  connecting  lines,  usually  not  more 
than  three.  Such  a  ticket,  when  sold  for  a  rbund  trip  may  be  nearly 
a  yard  long  and  practically  correspond  in  form  and  appearance  to  the 
familiar  steam  railroad  ticket.  The  interurbans  of  the  Central  West 
sell  large  numbers  of  these  tickets  and  they  are  essential  in  competi- 
tion with  the  steam  railroads. 

4.  Mileage  books,  so-called,  are  sold  at  16^  per  cent,  to  33J4  per 
cent,  reduction  from  the  base  rate.  If  such  books  are  good  for  a 
specified  number  of  miles,  500  or  1,000,  then  the  conductor  must  carry 
a  sheet  of  mileage  distances  between  points  and  detach  coupons  ac- 
cordingly. The  reservation  is  commonly  made  that  no  less  than  five 
coupons  shall  be  detached.  Since  the  rates  per  mile  charged  on  differ- 
ent roads  and  often  on  various  sections  of  the  same  road  vary  for 
franchise  or  other  reasons,  it  has,  therefore,  been  found  expedient  to 
issue  "  Mileage  Books  "  not  for  a  specified  number  of  miles  but  con- 
taining a  certain  number  of  Hve  cent  coupons.  This  avoids  the  neces- 
sity of  conductors  carrying  mileage  cards,  permits  detaching  coupons 
of  a  face  value  equal  to  the  single  trip  ticket;  reduces  the  complexity 
01  accounting  and  in  general  is  practical  where  mileage  coupons  are 
impracticable.  Properly  these  are  called  Coupon  Ticket  Books  and 
if  good  on  one  road  "  Local ;  **  if  good  on  a  group  of  roads,  "  Inter- 
changeable ; "  but  we  continue  to  speak  of  them  in  common  parlance, 
as  "  Mileage  Books."  Such  interchangeable  books  issued  by  certain 
members  of  the  Central  States  Interurban  Association  contain  240 
five-cent  coupons,  face  value  $12,  sold  at  a  net  price  of  $10.  These 
books  are  good  for  use  over  some  thirty-seven  railways  and  their 
underlying  companies,  all  operating  several  thousand  miles  of  track. 
This  book  is  good  for  one  person  only,  usable  within  one  year  and 
not  less  than  two  five-cent  coupons  are  detached  for  any  ride,  no 
matter  how  short.  Each  individual  company  is  free  to  issue,  also, 
mileage  books  good  over  its  own  line  under  such  conditions  as  it  may 
see  fit.  In  some  cases  these  are  good  for  use  without  restriction  as 
to  name  and  number  of  persons  and  at  a  slightly  lower  rate. 

5.  Commuter  books  are  also  sold,  good  commonly  only  for  either 
thirty  days  or  a  calendar  month,  and  containing  forty,  fifty  or  sixty 
rides,  each  book  limited  to  one  name.  Such  books  are  not  in  as  com- 
mon use  now  as  the  writer  believes  they  will  be  in  the  future,  as  they 
form  a  means  of  building  up  a  steady  suburban  travel,  the  same  as 
steam  roads  operate  so  profitably  out  of  our  large  cities  and  without 
interfering  with  higher  charges  for  occasional  travelers. 

6.  Book  tickets  are  sold  for  ten,  twenty,  thirty,  forty,  fifty,  or  one 
hundred  rides,  with  or  without  limitation,  as  to  name  or  family,  or 
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length  of  use,  and  on  some  roads  serve  the  same  purpose  as  com- 
muter books. 

7.  Excursion  tickets  are  sold  by  almost  all  roads  for  special  oc- 
casions, usually  limited  to  one  day  and  issued  for  summer  riding  to 
parks,  church  picnics,  political  meetings,  city  shopping,  and  a  great 
variety  of  purposes. 

8.  Half  rate  tickets  are  sold  for  single  and  round  trips  of  children 
from  five  to  twelve  years  of  age. 

9.  Party  tickets  are  sold  for  a  specified  number  of  persons  travel- 
ing together  between  specified  points  within  a  time  limit. 

10.  Special  car-load  rates  are  made  for  excursions  at  the  lowest 
rates.  The  car  is  permitted  to  carry  a  full  seated  load  and  usually 
a  limited  additional  number  of  standing  persons. 

Twenty-six  interurbans  in  Ohio,  Indiana  and  Michigan  are  reported 
by  the  Street  Railway  Journal  to  sell  these  kinds: 

No.  of 
Tickets.  Companies. 

Single  trip 24 

Round  trip  24 

Commutation  (individual)   13 

Commutation   (family)    11 

School  tickets  14 

Mileage  books    10 

Interchangeable  coupons  15 

Sunday 7 

Week-end 4 

Not  selling  tickets 2 

All  the  above  and  many  more  forms  of  paid  transportation  are 
used  in  the  development  of  the  interurban  business^.  The  writer,  on 
undertaking  the  management  of  an  interurban  system,  found  in  use 
tickets  .of  as  many  as  400  kinds ;  that  is,  differing  in  form  and  points 
between  which  they  were  usable. 

Gradation  of  Rates. 
The  gradation  of  price  between  these  various  forms  of  tickets 
must  follow  a  consistent  sequence  in  order  that  each  ticket  may  find 
its  proper  use.  To  illustrate:  If  the  mileage  book  price  is  less  than 
the  commuter  rate  there  would  be  no  sale  for  commuter  books.  The 
gradation  is  commonly  something  like  this :  Assume  the  base  rate 
for  a  single  trip  ticket  is  two  cents  per  mile,  round  trip  ticket  will  be 
ID  per  cent,  off,  or  i  8-10  cents;  the  interline  single  trip  ticket  will 
be  the  sum  of  the  single  trip  rates  of  the  connecting  roads  and  the 
interline  round  trip  ticket  will  likewise  be  the  sum  of  the  round  trip 
rates  of  the  connecting  roads,  or  less  if  there  is  a  competitive  route; 
the  mileage  book  will  be  16^  per  cent,  off  or  i^  cents  per  mile  net; 
the  commuter  book  ticket  rates  will  be  about  1.25  cents;  the  school 
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rate  will  be  one  cent  and  the  excursion  rate  and  party  rate  will  vary 
from  0.5  cent  to  1.5  cents,  according  to  distance,  size  of  excursion  and 
other  conditions.  This  gives  a  general  idea  of  the  consistent  relation- 
ship between  these  various  rates,  but,  of  course,  there  are  considerable 
departures  from  this  practice  in  individual  cases. 

The  average  gradation  of  rates  in  cents  per  mile,  in  three  western 
states  is  shown  in  figures  from  the  Street  Railway  Journal,  May  5,  1905, 
as  follows: 

Ohio  Michigan  Indiana 


" ~. No.  Cos  No.  Cos  No.  Cos 

'*J  _'    Cents,     issuing.        Cents,    issuing.      Cents,  issuing. 

Cash  fare  1.84  23  1.58  5  1.68  8 

Single  trips  1.77  17  1.48  4  1.68  6 

Round  trip    1.63  20  1.34  4  1.45  6 

Commuters  (family)  ...  1.45  12  i.io  2  1.23  3 

Commuters  (individual)  1.09  17  i.oo  2  1.20  5 

Mileage 1.37  6  1.25  i  1.22  2 

Interline  coupons 1.48  10  1.30  i  1.67  I 

School 1. 03  12  0.87  2  0.94  4 

The  Establishment  of  Rates. 

Mr.  C.  L.  S.  Tingley,  Vice-President  of  the  American  Railways 
Co.  of  Philadelphia,  speaking  of  Pennsylvania  conditions  states: 

"The  whole  thing  is  a  matter  of  ordinance  regulation  and  not  a 
question  of  scientific  rate  making." 

This  is  true  for  many  roads  elsewhere. 

For  the  short  interurban,  with  the  dense  traffic,  five  cent  zones  and 
no  tickets  are  clearly  indicated. 

For  the  long  interurban,  experience  has  clearly  indicated  the  ex- 
pediency of  a  mfleage  basis  of  charge  with  tickets  and  a  gradation 
of  rates  for  different  classes  of  travel.  The  western  interurban  con- 
nection with  other  interurbans  and  having  steam  or  electric  com- 
petitors will  need  (a)  cash  receipts  for  use  on  the  car;  (b)  single  and 
round  trip  tickets;  (c)  interline  single  and  round  trip  tickets;  (d) 
interchangeable  coupon  books;  (e)  commuter  or  book  tickets;  (f) 
school  ticket^;  and  (g)  excursion  tickets.  A  consistent  relation  in 
rates  for  each  kind  of  ticket  has  been  specified  in  the  preceding 
sections. 

The  interline  tickets  and  interchangeable  coupon  books  are  required 
for  steam  competitors.  The  commuter  tickets  are  required  to  build 
up  a  travel  of  wage  earners  working  in  one  place  and  living  in  another. 
Excursion  tickets  are  required  for  those  who  might  not  otherwise 
ride,  and  school  tickets  are  ordinarily  an  unprofitable  concession  to 
education. 

The  profit  from  traffic  should  not  be  estimated  too  narrowly  on  a 
cents  per  passenger-mile  basis.    If  a  car  receives  all  its  load  at  the 
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terminal  and  does  not  pick  up  passengers  alon^  the  way,  the  space 
taken  by  the  passengers  is  worth  as  much  whether  he  rides  all  or  part 
of  the  trip. 

Elxcursion  rates  and  car-load  rates  are  subject  to  the  greatest 
variation  and  the  cost  of  such  business  may  be  figured  progressively 
lower  as  one  in  turn  omits  interest,  depreciation,  general  expense, 
track  maintenance  and  other  items  that  are  not  affected  sensibly  by 
the  operation  of  an  additional  car  over  the  road.  If  platform  wages, 
power  and  car  repairs  are  figured  as  the  only  cost  of  the  additional 
service,  very  low  mileage  rates  may  be  made. 

A  company  may  make  money  on  excursions  at  half  a  cent  a  mile 
where  it  is  losing  on  regular  travel  at  two  cents  a  mile.  For  the 
same  reason,  commuter  travel  at  a  cent  may  be  a  desirable  addition 
to  the  business  where  general  travel  will  hardly  yield  a  profit  at  a 
cent  and  a  half.  By  commuters  we  mean  those  persons  traveling 
back  and  forth  between  .work  and  home  every  working  day.  The 
lower  rate  enables  certain  people  to  take  employment  in  the  city  when 
they  could  not  afford  to  pay  fares  at  full  rates  out  of  their  daily 
wage,  and  enables  workmen  in  the  city  to  move  to  the  country  when 
otherwise  they  would  locate  along  some  city  line  reached  by  a  five 
cent  fare. 

Roads  differ  greatly  in  regard  to  the  possibilities  of  commuter 
travel.  On  some,  a  large  feature  can  be  made  of  this  business;  on 
others,  it  is  not  worth  while  to  even  put  the  books  on  sale. 

The  rate  which  may  be  profitable  for  one  road  may  be  unprofitable 
for  another  and,  in  each  case,  the  distribution  of  the  population  along 
the  road  and  the  character  of  the  travel  must  be  studied  carefully  to 
determine  the  rates  charged.  The 'heavier  the  travel  and  the  more 
miscellaneous  its  character,  the  greater  reason  for  making  a  uniform 
and  low  rate  for  all  classes  of  travel.  On  the  other  hand,  the  less  the 
density  of  the  population,  the  greater  reason  for  making  an  initial 
single  trip  high  rate  for  the  occasional  traveler  and  seeking  to  create, 
in  addition,  a  large  regular  travel  by  other  forms  of  lower  rate  tickets. 

Conclusion. 

In  conclusion  we  may  state,  that  before  attempting  to  fix  rates,  the 
first  thing  is  to  study  the  density  of  the  population  along  the  line,  and 
its  location,  to  estimate  how  much  will  be  through  travel,  how"  much 
short-ride  travel  out  of  the  terminals,  how  much  loading  and  reload- 
ing of  passengers  will  occur  in  the  course  of  the  trip,  what  pleasure 
resorts  exist,  or  may  be  built  up,  what  commuter  travel  will  be  created, 
that  is,  working  people  in  the  city  drawn  into  the  country  to  live,  and 
country  people  securing  employment  in  the  city,  and  all  of  these  and 
other  elements  are  more  vital  in  determining  the  rates  of  fare  than 
the  car-mile  cost,  trip-seat  cost,  or  the  seat-mile  cost.  In  fact,  the 
character  of  the  travel,  should  determine  the  kind  of  road  built,  and 
the  choice  of  rolling  stock.    After  a  study  of  all  the  conditions  a 
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determination  must  be  made  of  various  kinds  of  tickets  to  be  sold 
and  the  gradation  of  rates  between  them. 

Ticket  offices  should  be  established  wherever  ticket  sales  will  justif> 
it,  and  in  the  Middle  West,  about  60  per  cent,  of  receipts  are  collected 
through  such  offices.  Reasonable  care  will  insure  that  such  receipts 
reach  the  treasury  of  the  company. 

Large  sums  remain  to  be  collected  by  the  conductors  on  the  cars 
from  passengers  boarding  them  where  ticket  offices  cannot  be  main- 
tained, and  from  passengers  failing  to  buy  tickets  where  they  are  sold. 
Every  safeguard  should  be  provided  for  such  collections  in  order  to 
check  fully  the  work  of  the  conductors. 

The  cash  fare  receipts  issued  on  the  cars  should  show  at  least 
from  what  point  to  what  point  fare  is  paid  and  the  auditor's  stub 
must  give  corresponding  information.  The  tickets  and  stubs  turned 
in  by  the  conductor  will  then  show  how  many  passengers  should  be 
in  the  car  at  each  point  along  its  trip.  An  actual  count  of  passengers 
at  one  or  more  points  thus  affords  an  exact  check  on  the  conductors' 
returns. 

Vice  President  Shaw: — We  will  now  take  up  the  paper 
on  "  Municipal  Ownership  in  Great  Britain  and  in  the  United 
States,"  by  William  J.  Clark,  of  New  York  City. 

Mr.  Clark  : —  Since  we  first  met  some  twenty-five  years 
ago>  you  gentlemen  and  those  associated  with  you  have  oc- 
complished  more  in  developing  local  transportation  facilities, 
with  all  their  attendant  public  blessings,  than  has  been  ac- 
complished in  all  the  other  countries  of  the  world  combined. 
'J  his  brief  statement  practically  tells  the  whole  story  as  to 
whether  or  not  private  enterprise  or  municipal  ownership  best 
serves  the  public  interests.  I  will  not  impose  upon  you  by 
reading  this  paper,  if  you  will  pardon  me  for  not  doing  so, 
because  it  is  principally  composed  of  statistics  which  convey 
Hiore  meaning  in  print  than  when  verbally  stated. 

I  would,  however,  like  to  take  the  opportunity  of  making 
a  few  oflPhand  remarks  as  regards  the  attitude  of  the  labor 
leaders  in  this  country  and  abroad  on  this  great  question,  an 
important  phase  of  which  is  consideration  of  the  labor  prob- 
lem. Dealing  more  *directly  with  the  labor  leaders  engaged, 
in  the  work  of  the  investigating  commission  of  which  I  have 
been  a  member  for  the  last  two  years,  I  must  say  that  no  men 
worked  more  thoroughly  and  honestly  on  our  investigation 
than  did  the  labor  leaders,  and  I  believe,  gentlemen,  that  the 
most  valuable  contribution  to  the  literature  on  this  great  sub- 
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ject  is  that  which  will  soon  appear  from  Professor  John  R. 
Commons  and  Mr.  J.  W.  Sullivan,  both  eminent  labor  leaders. 
.There  is  actually  more  solid  meat,  more  truth,  in  their  report, 
and  more  actual  facts  that  go  to  the  paint,  than  are  concen- 
trated elsewhere.  I  might  also  state  that  of  the  committee  the 
only  man  I  knew  to  change  his  mind,  as  the  result  of  the  in- 
vestigation, was  one  of  the  labor  leaders. 

MUNICIPAL  OWNERSHIP  IN  GREAT  BRITAIN  AND  IN  THE 
UNITED  STATES. 

By  William  J.  Clark, 
New  York,  N.  Y. 

It  is  a  great  pleasure  to  once  more  address  my  old  friends,  the 
members  of  this  association. 

Since  we  first  met,  some  twenty  years  ago,  you  have  accomplished 
more  in  producing  local  transportation  facilities  than  has  been  done  in 
all  other  countries  of  the  world  combined,  thus  promoting  the  public 
welfare/  general  progress  and  development  of  the  country  to  an  un- 
precedented degree. 

This  brief  statement  in  itself  practically  answers  the  question  as 
to  whether  or  not  municipal  ownership  or  private  enterprise  best  serves 
public  needs  in  that  field  where  you  have  accomplished  so  much. 

All  virtues  are  not  possessed  by  any  particular  class  of  mankind, 
or  are  attendant  upon  any  specific  form  of  public  policy;  neither  are 
all  vices  and  shortcomings. 

Fewer  serious  evils  exist,  however,  in  connection  with  the  develop- 
ment of  public  utilities  by  private  enterprise  in  this  country  than  are 
found  connected  with  municipal  ownership  and  operation  either  here 
or,  in  its  greatest  stronghold,  the  British  Kingdom. 

Comparison  of  municipal  with  private  ownership  of  public  utilities 
should  naturally  be  made  on  economic  grounds  alone,  based  upon  the 
actual  results  secured  therefrom ;  for  the  worth  of  partially  demon- 
strated theories  is,  of  course,  but  speculative  at  best. 

How  impossible  it  is  to  thoroughly  treat  all  that  is  covered  by  my 
text  within  the  time  alotted  me  here,  is  best  illustrated  by  stating  that 
there  will  sh«>rtly  appear  a  printed  report  of  nearly  three  thousand 
pages  upon  municipal  and  private  ownership,  made  by  a  committee,  of 
which  I  have  the  honor  to  be  a  member.  Yet  this  report,  voluminous 
as  it  is,  does  not  by  any  means  exhaust  the  subject. 

Municipal  Ownership  in  this  Country. 

Contained  in  the  report  is  much  valuable  information  concerning 
certain  municipally  owned  American  gas,  electric  light  and  water 
supply  plants  that  were  investigated,  which  clearly  demonstrates  that, 
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with  the  exception  of  city  water  works,  municipal  ownership  is  not  a 
success  financially  or  otherwise,  and  even  as  regards  water  supply, 
the  showing  made  by  the  municipal  plants  was  not  so  favorable  from 
either  a  sanitary  or  financial  standpoint  as  that  of  the  company  water 
works  which  were  investigated. 

The  baneful  effects  of  political  control  and  management  appear  in 
connection  with  the  municipal  plants  investigated,  and  are  quite  fully 
set  forth  in  the  report  mentioned. 

Turning  to  United  States  census  bulletins  of  1902  and  1903,  giving 
statistics  upon  towns  and  cities  of  8,000  population  or  over,  it  is  seen 
that  the  cost  of  their  municipal  water  works  was  $508469,415,  and 
their  estimated  selling  value  is  $499,925,742. 

The  cost  of  municipal  gas  works  is  stated  as  $43,018,673;  their 
selling  value  is  estimated  at  $30,186,567.  But  on  municipal  electric 
lighting  plants  the  cost  is  stated  as  $10,670,954,  and  their  estimated 
selling  value  is  $13,614,064. 

No  further  comments  on  the  last  feature  are  necessary  other  than 
to  say  that  the  disinterested  experts  of  the  committee  found  great 
shrinkages  in  values  from  original  "costs  on  every  municipal  electric 
lighting  plant  which  they  investigated. 

The  same  bulletins  show  that  the  estimated  value  of  all  municipal 
industrial  enterprises  in  American  towns  and  cities  of  8,000  population 
or  over,  is  $707,511,949. 

l^he  annual  revenue  therefrom  is  stated  as  $60,725,802;  the  oper- 
ating expenses  as  $28,352,317;  earnings  from  operations,  $31,965,581. 

According  to  the  same  United  States  census  reports  the  average 
rate  of  interest  paid  on  municipal  loans  is  4.1  per  cent,  so  from  the 
earnings  should  be  deducted  $29,007,090  for  interest;  leaving  an 
apparent  net  income  of  $2,948491. 

If  a  depreciation  of  5  per  cent,  on  the  estimated  value  of  the  plants 
were  allowed  for,  such  depreciation  would  be  $35,375,597,  so  that  the 
actual  deficit  from  operating  such  municipally  owned  plants  would  show 
as  $32,427,106. 

There  are  no  municipally  owned  street  railways  in  the  United  States, 
at  least  only  one  with  a  trifle  of  trackage.  So,  on  that  industry  in 
which  you  are  most  interested,  we  must  turn  to  the  United  Kingdom 
for  information,  and  naturally  you  wish  this  feature  treated  more 
thoroughly  than  the  other  municipally  owned  public  utilities. 

Before  proceeding  to  do  this  however,  a  glance  should  be  given  to 
the  comparative  development  of  the  more  important  other  public  utilities 
in  the  United  Kingdom  and  in  this  country. 

In  the  United  Kingdom  there  are  about  1,400  water  supply  under- 
takings, approximately  1,100  of  which  are  municipally  owned  and  repre- 
sent an  investment  of  about  $400,000,000.  -The  investment  in  the  300 
company  plants  is  about  $250,000,000. 

In  the  United  States  there  is  a  total  of  over  4,000  water  supply 
plants,  about  equally  divided  in  ownership  between  municipalities  and 
companies. 
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The  present  investment  of  American  municipalities  in  their  water 
works  is  about  $650,000,000,  or  the  equivalent  of  the  entire  investment 
in  water  works  of  the  United  Kingdom. 

There  is  a  total  of  about  730  gas  plants  in  the  United  Kingdom, 
of  which  265  are  municipally  owned  and  having  an  investment  of  ap- 
proximately $200,000,000. 

The  465  company  plants  have  invested  about  $410,000,000.  The  total 
investment  for  gas  plants  in  the  Kingdom  is  say  $610,000,000. 

There  are  about  1,000  gas  plants  in  the  United  States  with  an  in- 
vestment of  nearly  $1,000,000,000. 

In  the  United  Kingdom  there  are  268  municipally  owned  electric 
lighting  plants  with  an  approximate  investment  of  $177400,000. 

There  are  206  company  plants  with  an  approximate  investment  of 
$110,000,000.  The  total  investment  in  the  United  Kingdom  in  electric 
lighting  is  $277400,000. 

In  the  United  States  are  about  4,000  electric  lighting  stations 
representing  an  investment  of  over  $1,000,000,000. 

The  total  kilowatt  output  of  the  American  stations  is  some  eight 
or  nine  times  greater  than  that  of  the  British  stations,  so  it  is  seen 
at  a  glance  that  far  greater  practical  results  are  secured  from  the 
American  investment  in  the  electric  lighting  plants  than  is  the  case 
in  the  United  Kingdom. 

It  is  obvious  that  the  greatest  advantages  and  benefits  which  the 
public  derive  from  the  existence  of  local  transportation  facilities  are 
directly  proportionate  to  the  extent  that  these  are  available  to  it;  this 
to  make  local  travel  itself  possible  at  low  rates  of  fare,  and  incident 
thereto,  aiding  on  such  important  matters  as  public  enlightenment 
through  readfer  intercommunication;  redistribution  and  scattering  of 
congested  population;  improved  sanitation;  making  the  ownership  of 
homes  possible  to  the  humblest;  extending  the  area  available  for  em- 
ployment to  the  laborer,  and  increasing  taxation  revenues  through  the 
improvement  and  increased  values  of  real  estate. 

These  are  the  most  important  economic  features  involved  in  the 
local  transportation  problem. 

American  progress  in  this  respect  has  been  accomplished  by  private 
enterprise  without  imposing  financial  burdens  upon  public  treasuries, 
or  increasing  local  taxation. 

British  development  of  local  transportation  has  been  hampered  by 
the  municipalities  where  undertaken  by  private  enterprise,  or  favored 
by  every  unfair  means  at  their  command  when  undertaken  by  the 
municipalities  themselves,  at  serious  risk  to  and  great  expenditures 
from  their  treasuries,  accompanied  by  increased  taxation. 

Compare  the  results  arising  in  the  two  countries  from  the  widely 
varying  policies  that  have  been  respectively  followed  and  you  will  find, 
that  in  1902,  the  lash  year  when  official  figures  thereon  are  available,  the 
urban  population  of  the  United  Kingdom  was  29,144,726;  that  of  the 
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Continental  United  States  was  33,850,000,  and  this  latter  included 
smaller  communities  than  in  the  former. 

The  total  length  of  tramway  track  in  the  United  Kingdom  was 
2,336  miles  or  one  mile  of  track  for  12476  of  its  urban  population.  At 
the  same  time  there  was  only  one  car  for  each  3,760  of  the  urban 
population. 

The  United  States  then  had  22,328  miles  of  electric  railway  track,  or 
one  mile  for  1,516  of  its  urban  population,  and  a  car  for  each  574 
thereof. 

In  short,  the  urban  resident  of  the  United  States  had  comparatively 
eight  and  one-half  times  greater  trackage  facilities  available  to  him 
for  travel  than  had  the  urban  resident  of  the  United  Kingdom,  and 
six  and  one  half  times  the  number  of  cars.  ' 

From  1890  to  1902  the  increase  of  trackage  in  the  United  Kingdom 
was  but  approximately  56  per  cent. 

During  the  same  period  the  corresponding  increase  in  the  United 
States  was  about  200  per  cent. 

From  1902  to  1906  the  length  of  trackage  in  the  United  Kingdom 
had  increased  1,256  miles. 

In  the  United  States  during  the  same  period  the  increase  was  ap- 
proximately 12,500  miles  or  ten  times  greater  than  in  the  United 
Kingdom. 

In  I9C2  there  were  two  cities  of  over  100,000  population  in  the  United 
Kingdom  without  street  railways.  In  the  United  States  there  were 
none. 

In  the  United  Kingdom  there  were  seven  cities  of  from  50,000  to 
ico,oco  population  without  street  railways.  In  the  United  States  there 
were  none. 

In  the  United  Kingdom  there  were  39  cities  of  from  25,000  to 
50,000  population  without  street  railways.  In  the  United  States  there 
were  none. 

In  the  United  Kingdom  there  were  295  communities  of  from  8,000 
to  25,000  population  without  street  railways.  In  the  United  States 
there  were  21. 

Next  in  importance  to  the  creation  of  transportation  lines  is,  of 
course,  the  service  rendered  thereon. 

In  the  United  Kingdom  where  the  greatest  of  handicaps  and  hard- 
ships have  been  placed  upon  the  local  transportation  companies,  and 
where  the  municipalities  have  acquired  the  cream  of  the  properties 
with  the  densest  traffic,  the  average  headway  between  cars  is  at  present 
about  one-third  more  fretjuent  upon  the  company  owned  lines  than 
upon  those  operate^  by  municipalities. 

Rrhish  CoxniTioNs  of  Service  Contrasted  with  American. 
In   1902,  the  last  year  when   full  comparative  figures  are  available 
the  total  car-iniks  run  upon  the  tramways  of  the  entire  Kingdom  was 
f  45, 127,423. 
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Upon  the  local  transportation  lines  of  America,  1,444,430466  car- 
miles,  or  nearly  eight  times  a  greater  number  werp  run  to  accommodate 
an  urban  population,  but  a  trifle  larger  than  that  of  the  United  Kingdom. 

A  total  of  1,394452,983  passengers  were  carried  on  the  tramways 
of  the  United  Kingdom. 

On  the  street  railways  of  the  United  States  S»52i,509i52i  passengers 
were  carried.  Of  this  last,  however,  1,062,403,392  were  on  free  trans- 
fers; a  number  practically  equivalent  to  90  per  cent,  of  the  entire 
number  carried  in  the  United  Kingdom. 

On  the  basis  of  passengers  carried  per  year,  the  American  street 
railway  car  averaged  but  slightly  more  than  one-half  the  number  of 
passengers  carried  by  the  tram  car  of  the  United  Kingdom.  That  is, 
the  American  car  averaged  93,586  passengers  per  year  as  against  182,463 
passengers  per  car  in  the  United  Kingdom. 

Comparative  Costs  of  Service  Rendered. 

Making  due  allowance  for  the  more  favored  conditions  surround- 
ing the  existence  and  operation  of  British  municipal  properties  the  rates 
of  fare  upon  British  company  systems  are  comparable  with  those  of  the 
municipalities. 

On  this  most  important  feature  it  is  therefore  demonstrated  that 
despite  all  of  the  disadvantages  under  which  they  labor,  British  tram- 
way companies  are  doing  comparatively  as  much  for  the  public  on  low 
fares  as  are  the  municipalities. 

The  average  receipts  per  passenger  on  all  tramways  in  the  United 
Kingdom  were  2.25  cents  as  against  3.76  cents  in  the  United  States. 
However,  9.65  passengers  rode  per  car-mile  in  the  United  Kingdom 
as  against  5.2  passengers  per  car-mile  in  the  United  States. 

Gross  receipts  averaged  21.81  cents  per  car  mile  in  the  United 
Kingdom  as  against  19.55  cents  per  car-mile  in  the  United  States. 

The  British  passenger  paid  about  60  per  cent,  of  the  rate  of  fare 
paid  by  the  American  passenger;  but  as  above  stated,  the  facilities  for 
travel  available  to  him  were  only  from  12  per  cent  to  15  per  cent,  of 
those  enjoyed  by  the  American  urban  resident. 

From  1890  to  1902  the  increase  in  length  of  local  transportation 
lines  in  the  United  Kingdom  was  but  536  miles.  Similar  increase  in 
the  United  States  was  10,755,  o^  nearly  twenty  times  as  great.  During 
the  same  period  the  average  fare  per  passenger  in  the  United  Kingdom 
had  decreased  about  35  per  cent.  In  the  United  States,  despite  rapidly 
increasing  cost  of  essentials  to  operation  and  greatly  increased  facilities, 
it  had  yet  decreased  about  26  per  cent. 

It  should  be  appreciated  that  it  costs  far  more  to  operate  local 
transportation  service  in  America  than  in  the  United  Kingdom.  Rates 
of  wages  in  this  particular  industry  are  at  least  double  in  this  country 
those  paid  for  similar  purposes  abroad. 

As  the  result  of  fairer  treatment  before  the  courts  the  rate  of 
damages  per  car-mile  for  personal  injuries  in  the  United  Kingdom 
averages  about  one-third  of  what  is  paid  by  American  companies. 
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So  near  as  can  be  estimated  the  operation  of  an  American  street 
railway  costs  about  65  per  cent,  more  than  should  a  similarly  situated 
property  in  the  United  Kingdom. 

So  it  is  seen  that  considering  the  cost  to  them  of  service  rendered 
by  American  street  railway  systems  the  rates  of  fare  charged  are  com- 
paratively as  low  as  those  prevailing  in  the  United  Kingdom,  while 
far  greater  facilities  are  afforded  the  public. 

From  what  has  been  stated  it  is  apparent  that  the  legititnate  objects 
for  creating  and  operating  local  transportation  lines  have  been  more 
thoroughly  met  by  American  private  practice  than  has  been  accomp- 
lished through  British  municipal  methods.  But  there  are  other  phases 
of  the  situation  which  should  be  considered. 

Prominent  among  the  arguments  which  are  always  advanced  in 
favor  of  municipal  ownership  and  operation  are  the  alleged  financial 
advantages  which  accrue  to  municipal  treasuries  therefrom. 

Unquestionably  there  are  a  few  instances  where  municipally  owned 
public  utilities  have  brought  an  actual  retura  from  their  operation  to 
municipal  treasuries. 

It  would  be  strange  indeed  if  this  were  not  so,  but  these  cases  are 
rare  and  I  have  never  known  an  instance  where,  if,  in  the  statements 
of  their  capital  and  operating  expenditures  due  allowance  were  made 
for  assistance  rendered  them  toward  a  favorable  showing,  from  other 
municipal  accounts  and  branches  of  the  city  government,  the  showings 
would  not  be  far  less  favorable. 

Investigation  of  specific  municipally  owned  undertakings  and  the 
results  derived  from  their  operation  are  of  little  value  on  determining 
the  entire  question  of  municipal  ownership,  or  of  direct  value,  unless 
permission  were  given  to  get  at  the  actual  basis  of,  and  details  followed 
in,  their  accounting. 

I  have  never  known  such  permission  to  be  granted  in  the  United 
Kingdom.  In  fact  many  pages  of  sworn  testimony  exist  in  the  reports 
of  parliamentary  hearings  which  show  that  even  the  government 
auditors  do  not  attempt  to  see  if  expenditures  of  municipalities  are 
distributed  to  proper  accounts. 

The  most  honest,  best  intentioned  municipal  officials  of  the  Kingdom, 
unconsciously  perhaps,  permit  their  public  utilities  to  receive  most  im- 
portant financial  benefits  from  other  branches  of  the  city  government, 
whose  expenses  are  paid  for  out  of  general  public  funds,  or  they,  know- 
ingly, adopt  a  policy  of  this  character  and  carry  it  to  the  extreme,  con- 
sidering it  moral  from  the  standpoint  of  municipal  practice,  although 
these  same  men  would  condemn  anything  of  the  sort  attempted  in 
ordinary  private  business. 

For  these,  and  kindred  reasons,  the  best  way  in  which  to  obtain 
some  light  on  the  net  financial  results  derived  by  the  municipalities 
from  municipal  ownership  in  the  Kingdom  is  to  inspect  their  financial 
condition  before  and  after  municipal  ownership  became  a  dominating 
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factor  therein,  drawing  some  incidental  comparisons  with  American 
conditions. 

Municipal  ownership  in  the  United  Kingdom  has  brought  burdens 
of  local  debt  and  taxation  which  are  hardly  grasped  by  the  average 
American. 

To  fully  appreciate  how  onerous  these  burdens  are,  a  glance  should 
be  given  to  those  other  burdens  of  debt  and  taxation  which  the  British 
citizen  bears  in  connection  with  his  national  government  before  the 
other  weighs  down  upon  him. 

In  1905  the  national  debt  of  the  United  Kingdom  averaged  $91.68 
per  capita  of  its  population.  That  of  the  United  States  was  $11.91  per 
capita. 

The  expenses  of  the  national  government  for  the  United  Kingdom 
averaged  $13.80  per  capita.  In  the  United  States  this  was  $6.67  per 
capita. 

Turning  now  to  municipal  indebtedness  and  taxation,  the  present 
amount  of  the  local  indebtedness  of  the  United  Kingdom  is  probably 
not  far  from  $2,800,000,000,  or  say  approximately  $98  per  capita  of 
the  urban  population.  About  one  half  of  this  has  been  incurred  for 
municipal  trading  enterprises. 

In  1903  the  amount  of  such  indebtedness  was  $2,200,000,000,  or  ap- 
proximately $79  per  capita  of  urban  population. 

In  1902  the  total  amount  of  local  indebtedness  of  the  United  States 
was  $1439,504,991,  or  $43.53  per  capita  of  urban-  population. 

In  contrasting  the  local  indebtedness  of  the  respective  countries,  and 
their  expenditures  for  local  government,  it  should  not  be  forgotten 
that  America  expends  for  school  property  and  educational  purposes 
enormous  sums,  while  such  expenditures  in  the  United  Kingdom  are 
comparatively  small. 

The  value  of  school  houses  in  the  United  States  was  approximately 
$450,000,000  in  1902. 

In  the  United  Kingdom  the  value  of  similar  property  was  about 
one-third  that  figure. 

It  should  also  be  remembered  that  in  rapidly  growing  American 
cities  the  legitimate  demands  for  improvements  and  consequent  ex- 
penditures should  be  far  greater  than  in  old  well  established  British 
communities. 

According  to  official  estimates  in  1902,  the  value  of  the  realizable 
assets  of  British  municipalities  exceeded  their  indebtcdqess  by  ap- 
proximately 23  per  cent. 

The  realizable  assets  of  American  municipalities  exceeded  their  in- 
debtedness by  about  40  per  cent. 

The  United  States  Census  Bureau  estimates  that  in  this  country  for 
each  $100  of  national  wealth  there  is  public  indebtedness  of  every  name 
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and  nature  amounting  to  only  $2.85.  In  the  United  Kingdom  corre- 
sponding debt  averages  $10.50  for  each  $100  of  national  wealth. 

In  1880  the  total  local  debt  of  the  United  Kingdom  was  $684,670,350, 
or  about  $19.56  per  capita  of  the  total  population.  In  1902  it  was 
approximately  $2,200,000,000  or  about  $52.64  per  capita ;  showing  a  total 
increase  in  amount  of  $1,504,740,825,  or  approximately  219  per  cent, 
and  an  increase  per  capita  of  $33.08,  or  169  per  cent. 

In  1880  the  total  local  indebte<Jness  of  the  United  States  was 
$724,427,848  or  $14.44  per  capita  of  the  total  population.  In  1902  it 
was  $1,439,504,991  or  $18.24  per  capita,  showing  a  total  increase  of 
$15,077,143,  or  97  per  cent.,  and  an  increase  per  capita  of  only  $3.80 
or  265^  per  cent. 

British  local  indebtedness  is  now  increasing  at  the  rate  of  about 
$150,000,000  per  year  or  about  $3.25  per  capita  of  the  entire  population. 

The  local  indebtedness  of  the  United  States  is  increasing  at  the 
rate  of  about  $70,000,000  per  year  or  less  than  90  cents  per  capita  of 
the  entire  population. 

In  the  fiscal  year  of  1881-2  the  total  expenditures  for  local  govern- 
ment in  the  United  Kingdom  representing  the  amounts  r?iised  from 
taxation  and  received  from  the  national  government  for  local  purposes 
also  raised  by  taxation,  amounted  to  $333,327,495  or  $945  per  capita 
of  the  entire  populatioi>. 

In  the  fiscal  year  of  1902-3  the  total  expenditures  for  local  govern- 
ment were  $760,825,000  or  $18  per  capita  of  the  entire  population,  show- 
ing an  increase  in  total  of  $427497,505,  slightly  over  128  per  cent  and 
per  capita  of  $8.55  or  say  90  per  cent 

During  the  same  period  the  rate  of  taxation  upon  assessed  valuation 
of  property  had  increased  over  60  per  cent  and  the  rate  of  assessment 
had  been  increased. 

In  the  same  period  the  increase  in  amount  raised  by  local  taxation 
in  the  United  States  averaged  but  45  per  cent,  per  capita;  and  the  rate 
upon  assessed  valuations  had  increased  but  12  per  cent,  while  rates 
of  assessment  had  decreased. 

These  figures  conclusively  demonstrate  the  fallacy  of  the  theory  that 
British  municipal  ownership  has  relieved  local  taxation  and  improved 
the  financial  condition  of  municipalities.  The  proof  is  all  to  the 
contrary. 

No  statistics  exist  which  fully  cover  all  the  public  utility  under- 
takings of  local  authorities  throughout  the  Kingdom,  but  the  Parlia- 
mentary Return  of  1902,  "  Municipal  Corporations  Reproductive  Under- 
takings of  England  and  Wales  "  shows  for  that  part  of  the  Kingdom 
alone  the  following : 
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The  total  investment  in  such  undertakings  was £121,172,372 

Amount  of  loans  repaid £16,246,579 

Amount  of  sinking  funds 4,644,835 

20,891414 

Amount  unpaid  for  which  provision  has  not  been  made. . .  £100,280,958 
Total  annual  receipts  from  operation 13,040,711 

Operating  expenses  £8,228,706 

Interest  paid 2,975,906 

Set  apart  for  depreciation 193*274 

11,397,886 


Official  statement  of  earnings  from  operation  or  abdlit 
1.36  per  cent,  on  the  total  capital  invested  and  1.64  per 
cent,  on  that  not  paid  or  provided  for £1,642,825 

Loans  were  repaid  to  the  amount  of 1,264,544 

or  1.04  per  cent,  on  the  total  capital  investment. 

Showing  a  net  profit  of  only £378,281 


It  should  be  noted  that  small  as  the  showing  of  profitable  return 
upon  an  enormous  investment  thus  is,  less  than  one-fifth  of  one  per 
cent,  has  been  allowed  for  depreciation  in  making  that  showing. 

If  an  allowance  of  5  per"  cent,  had  been  made  for  depreciation,  a 
figure  more  nearly  correct,  the  amount  which  should  have  been  de- 
ducted for  this  important  item  would  be  £6,058,618  instead  of  £193,274 
as  shown  hy  the  Parliamentary  Return.  Consequently,  instead  of  there 
having  been  earnings  from  operation  there  was  properly  a  deficit  of 
£4,222,519,  or  about  3.45  per  cent,  on  the  entire  capital  investment  or 
4.22  per  cent,  on  the  remaining  investment. 

It  should  be  observed  in  this  connection  also,  that  the  actual  deficit 
would  be  about  three  and  one-half  times  as  great  as  the  sums  annually 
set  aside  for  repayment  of  loans.  These  actual  conditions  despite  all 
complicated  and  misleading  systems  of  accounting  must  ultimately  show 
in  the  general  financial  condition  of  the  municipalities. 

A  favorite  financial  argument  of  the  municipal  ownership  advo- 
cates is  that,  owing  to  the  superior  credit  of  municipalities  they  tan 
more  readily  secure  capital  for  the  Creation  of  public  utilities  than  can 
be  done  by  companies,  and  upon  a  more  favorable  basis,  with  less  risk 
to  the  investors  in  securities. 

This  should  seemingly  be  so,  but  let  us  note  what  the  present  selling 
vsrtues  of  British  municipal  securities  are,  bearing  in  mind  that  none 
were  issued  below  par. 
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The  London  Stock  Exchange  daily  official  list  for  October  i,  1907, 
contains  quotations  upon  151  municipal  securities. 
Of  these  9  were  quoted  at  par  or  above. 
22  from  95  to  99. 
9  from  90  to  94. 
60  from  85  to  89. 
38  from  80  to  84. 
8  from  75  to  79. 
4  from  70  to  74. 
I  below  60. 
Among  these  are  some  remarkable  quotations. 

Certain  London  securities  at 72  to  74 

Certain  Glasgow  securities  at 77  to  79 

Certain  Liverpool  securities  at 74  to  76 

Certain  Manchester  securities  at 86  to  88 

It  is  thus  seen  that  British  investors  have  suffered  enormous  losses 
from  the  shrinkage  in  values  of  municipal  securities  and  that  the  credit 
of  the  municipalities  has  consequently  been  impaired. 

There  is  an  important  feature  of  municipal  finance  involved  in  this 
connection  which  is  generally  overlooked. 

In  all  cases  where  parliament  has  authorized  municipalities  to  make 
loans  for  public  utility  purposes,  it  is  provided  that  a  sinking  fund 
must  be  set  aside  to  ultimately  pay  off  the  indebtedness;  rarely,  how- 
ever, is  any  provision  made  concerning  the  manner  in  which  such  sink- 
ing funds  are  to  be  .invested  and  municipal  authorities  conse4uently 
handle  them  in  accordance  with  their  own  unrestricted  ideas. 

It  should  be  said  also  that  parliament  in  fixing  the  amounts  to  be 
contributed  to  sinking  funds,  and  the  time  for  their  completion,  rarely 
considers  that  a  good  share  of  the  physical  property  of  any  public 
utility  must  be  replaced  one  or  more  times  before  the  original  debt  has 
been  offset  through  the  workings  of  the  sinking  fund. 

Almost  invariably  these  sinking  funds  are  invested  in  municipal 
securities,  and  these,  frequently  are  some  issue  of  the  same  municipality 
for  other  public  utility  purposes.  Consequently  shrinkage  in  the  value 
of  municipal  securities  has  seriously  reduced  the  actual  amount  of  these 
existing  sinking  funds,  yet  so  far  as  I  have  been  able  to  ascertain  in 
all  official  statements  thereon,  this  fact  has  not  been  stated. 

As  regards  municipalities  investing  sinking  funds  in  their  own 
securities,  it  is  needless  to  remark  that  this  is  not  in  accordance  with 
sound  financial  practice. 

It  is  clear  to  be  seen  that  the  insufficience  of  sinking  funds  to  care 
for  the  original  cost  of  properties,  plus  the  additions  required  for 
renewal  of  certain  portions  thereof  which  have  not  been  provided  for, 
will  ultimately  create  a  financial' condition  thereon  far  different  fftjm 
that  originally  expected. 

Once  more  dealing  more  directly  with  that  particular  public  utility 
in  which  you  are  most  interested  at  the  latest  period  when  official  data^ 
is  available  thereon. 
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The  last  Parliamentary  Report  on  the  Tramways  and  Light  Railways 
of  the  United  Kingdom  covering  the  fiscal  year  ending  March  31,  1906, 
so  far  as  municipal  properties  are  concerned;  and  that  ending  Decem- 
ber 31,  1905,  for  the  tramway  companies,  shows  that  the  munici- 
palities had  only  2,499  niiles  of  track. 

On  a  basis  of  $5  to  the  British  sovereign,  the  existing  capital  ob- 
ligations of  the  British  municipal  tramways  are  shown  as  $177,199,735, 
averaging  say  $70,840  per  mile  of  track. 

As  is  well  known,  in  nearly  all  of  the  larger  British  cities  the 
municipal  authorities  have  acquired  previously  existing  tramway  sys- 
tems owned  by  companies. 

This  under  a  form  of  legalized  confiscation  authorized  by  the  "  Scrap 
Iron  *'  clause,  so-called,  in  the  Tramway  Act  of  1870.  As  a  result,  only 
$14,896,745  of  the  total  capital  expenditures  made  by  the  municipal 
tramways  is  shown  as  being  paid  for  all  the  pioneer  work  done  and 
properties  created  by  the  tramway  companies,  that  have  since  been 
acquired  by  the  municipalities. 

Had  British  municipalities  been  obliged  to  pay  for  what  had 
preceded  them  in  tramway  work  and  investment,  proportionately  to 
what  has  been  done  in  this  country,  their  total  capital  investment  in 
tramways  would  now  be  at  least  $260,000,000. 

In  connection  with  the  development  of  British  tramways  it  has  been 
necessary  to  do  much  street  widening  which  should  properly  be  charged 
to  tramway  capital  accounts. 

Tramway  companies  there  have  been  obliged  to  pay  for  such  ex- 
penditures. But  it  is  rare  where  municipal  tramways  have  had  to 
assume  much  of  such  expense,  for  the  total  charge  to  the  capital 
accounts  of  the  municipal  tramways  for  this  item  is  only  $3»750,46o  for 
the  entire  Kingdom. 

It  is  an  estafblished  fact  however,  that  in  London  alone  about 
$20,000,000  was  expended  for  street  widening  on  account  of  the  tram- 
ways, which  has  never  appeared  in  the  tramways  capital  account.  At 
Liverpool  the  same  condition  exists  to  the  extent  of  about  $5,000,000. 

If  all  the  British  municipally  owned  tramways  bore  a  pro  rata 
charge  for  street  widenings  to  that  imposed  on  the  London  United 
Tramways  Company  (Ltd.),  there  should  be  added  to  the  total  of 
their  capital  account  about  $70,000,000,  which  has  been  assumed  as 
ordinary  local  indebtedness,  or  partially  paid  for  out  of  general  local 
funds  raised  by  taxation. 

To  put  the  situation  more  clearly,  British  municipalities  have  ap- 
parently confiscated  about  $70,000,000  to  $8o,cco,coo  in  tramway  values, 
and  in  stating  the  capital  investment  in  their  municipal  tramways  have 
omitted  to  say  that  $70,coo,ooo,  which  should  have  been  included  there  n. 
has  gone  into  general  public  improvement  or  similar  accounts. 

Consequently  had  British  municipalities  proceeded  to  acquire  their 
present  2,499  miles  of  tramway  properties  on  the  same  basis  as  British 
and  American  companies  have  been  obliged  to  follow  their  total  capi- 
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talization  would  easily  reach  $330,000,000,  or  say  $132,000  per  mile  of 
track. 

The  average  per  mile  of  track  in  the  United  States  of  stocks  and 
bonds  issued  against  street  and  elevated  railways  is  less  than  $107,000 
per  mile  of  track. 

The  results  from  operation  of  British  municipal  tramways  during 
the  fiscal  year  ending  1906  were,  according  to  official  statements: 

Gross  receipts  $34,267,430 

Operating  expenses  21,618,670 

Net  receipts  $12,648,760 

Rental  of  leased  lines,  etc •. 510^10 

Income  from  operation $12,138,350 

Interest  charges $4,201,125 

Reserve  for  renewal  and  depreciation 3,118,085 

7,319,210 

Net  income $4,819,140 

Which  was  applied  as  follows: 

To  repayment  of  debt  and  sinking  funds $3,316,680 

Relief  of  taxation 1,029,905 

Other  matters  and  balance  carried  forward 482,935 


Under  the  whole  theory  of  British  municipal  ownership  finance, 
ample  allowance  for  dq)reciation  must  be  made  and  full  contributions  to 
sinking  funds  maintained,  or  the  theory  absolutely  fails  in  practice. 

Inspection  of  the  above  figures  reveals  the  fact  that  only  1.8  per 
cent,  on  the  capital  investment  has  been  allowed  for  depreciation  and 
renewal. 

If  an  allowance  for  this  of  5  per  cent,  had  been  made,  an  addition 
to  the  renewal  and  depreciation  fund  of  $5,667,840,  is  necessary,  thus 
changing  the  net  income  as  stated  to  a  deficit  of  over  $800,000,  pre- 
venting the  making  of  legitimate  contributions  to  sinking  funds  or  for 
other  purposes. 

If  taken  into  account,  as  should  be  done,  that  $70,000,000,  which 
should  have  been  charged  to  tramway  capital  account  has  gone  to 
general  municipal  accounts,  and  estimate  the  interest  on  this  capital  at 
3  per  cent.,  it  is  seen  that  at  least  $2,100,000  should  be  added  to  the 
deficit  resulting  from  the  operation  of  tramways  as  shown  above. 

It  is  thus  apparent  that  British  municipal  tramways,  taken  as  a 
whole,  are  operated  at  a  serious  actual  loss  and  that  excepting  in  a  few 
specific  cases,  payments  to  sinking  funds  or  to  relieve  taxation  have 
not  been  actually  earned. 

Based  upon  the  official  figures,  which  have  been  s4iown  to  be  entirely 
unreliable,  all  the  financial  returns  received  by  the  municipalities  of  the 
United  Kingdom  from  the  operation  of  both  company  and  municipal 
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tramways,  including  local  taxation  thereon,  repayment  of  debt  or  con-* 
tributions  to  sinking  fund,  reserve,  depreciation  and  renewal  funds, 
and  relief  to  local  taxation,  etc.,  average  but  approximately  $925  per 
mile  of  track  annually. 

From  the  closest  possible  approximation,  which  can  be  made  in  the 
United  States,  the  average  financial  benefits  which  its  municipalities 
receive  from  the  taxation  of  and  other  contributions  from  street  rail- 
ways, and  from  taxation  of  their  securities,  the  average  is  approxi- 
mately $1,295  per  mile  of  track  annually,  or  $370  per  mile  of  track 
greater  than  that  shown  as  similarly  received  by  the  municipalities  of 
Great  Britain. 

The  last  remaining  important  economic  advantage  claimed  for 
municipal  ownership,  is  improvement  in  the  conditions  of  the  laboring 
man,  and  with  this  is  always  coupled  the  statement  that  there  are  no 
politics  in  connection  with  British  municipal  affairs,  and  no  political 
dangers  involved  by  greatly  increasing  the  number  of  municipal 
employes. 

R^tes  of  wages  have  increased  and.  hours  of  labor  have  greatly 
decreased  in  connection  with  the  operation  of  public  utilities  during 
recent  years,  both  in  this  country  and  in  the  British  Kingdom. 

It  is  questionable  if  these  net  benefits  to  labor  since  the  introduction 
of  electqcity  have  been  greater  on  British  municipal  tramways  than 
upon  American  street  railways. 

There  is  no  question,  however,  but  what  British  municipal  owner- 
ship has  unfairly  created  a  class  of  privileged  municipal  employes  at 
public  expense,  and  the  detriment  of  their  fellow  laborers  not  employed 
by  municipalities.  At  least  this  has  been  so  stated  to  me  by  prominent 
American  and  British  labor  leaders. 

As  to  whether  or  not  a  grave  public  danger  exists  in  connection 
with  the  creation  of  such  a  class,  is  best  illustrated  by  reading  extracts 
from  one  of  the  circulars  of  the  Municipal  Employes'  Association, 
advancing  arguments  for  increasing  its  membership: 

"  Because  unity  is  strength." 

"  Because  the  officers  of  this  association  have  worked  for  years 
for  a  municipal  body,  and  therefore  know  the  way  to  approach 
and  deal  with  local  authorities  for  you  better  than  others  who  have 
never  worked  for  a  public  body." 

"  Because  it  is  estimated  that  there  are  nearly  2,000,000 
municipal  employes  in  the  United  Kingdom.  What  could  they  not 
do  for  themselves  if  altogether?" 

"  Because  concessions,  estimated  to  cost  the  municipal  authori- 
ties upwards  of  £2,000,000  per  annum  have  been  obtained  by  us." 

"  Because  we  have  never  been  defeated  by  a  municipal  body  yet. 
If  they  decline  a  request  to-day  we  are  up  and  at  them  again 
to-morrow." 

"  Because  there  is  no  need  for  strikes  with  us.  We  can  get 
what  we  want  without  them,  if  we  are  united,  by  returning  to  the 
council  men  who  are  in  favor  of  fair  conditions  of  employment." 

"  Pecause  we  get  concessions ;  not  shout  and  rave  about  them." 
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*  A  still  greater  political  and  public  danger  rests  in  the  Association 
of  Municipal  Corporations  and  Town  Clerks,  and  kindred  organizations, 
which  are  more  powerful  in  their  influence  on  parliamentary  legislation 
than  any  American  party  or  political  ring  has  ever  been  in  national  or 
state  legislation.  • 

The  votes  of  the  2,000,000  municipal  employes  mentioned  above  are 
practically  controlled  by  them. 

The  town  clerks  and  other  prominent  salaried  officials  of  the 
municipalities  dominate  the  policy  of  their  association. 

These  men  also  generally  dominate  the  parliamentary  politics  in  their 
respective  localities  and  members  of  parliament  rarely  reside  in  the 
localities  from  which  they  are  elected. 

As  a  result  of  this  condition,  the  political  future  of  the  great 
majority  of  parliamentary  members  is  principally  dependent  upon  the 
attitude  towards  them  of  these  associations. 

In  addition  to  this,  cash,  legal,  engineering  and  other  talent  are 
contributed  by  the  members  of  the  association  for  the  services  of  some 
specific  member  in  promoting  or  opposing  legislation,  affecting  only  the 
particular  locality  of  that  member. 

Time  does  not  permit  me  to  go  into  the  details  of  how  these 
influences  have  placed  upon  private  utility  companies  the  most  unfair 
of  burdens  in  securing  franchise  rights  or  in  conducting  their  business 
when  these  have  been  secured,  nor  how  these  influences  have  ob- 
structed progress  to  the  great  detriment  of  the  public  at  large. 

The  unw-ise  investment  of  enormous  public  funds  with  the  attend- 
ant evils  brought  about  by  these  influences  has  already  been  stated. 

The  American  visitor  who  has  been  royally  entertained  by  high 
class,  non-salaried  elective  municipal  officials,  and  who  has  not  gone 
deeply  into  the  entire  system  of  British  municipal  government,  may 
doubt  the  existence  of  the  situation  described ;  but  thorough  investiga- 
tion will  reveal  it  in  even  more  serious  form  than  it  is  here  stated. 

The  real  motives  which  have  animated  the  gregt  power  behind  the 
British  municipal  ownership  movement,  have  emanated  from  those  who 
expected  personal  benefit  therefrom,  and  these  motives  are  as  intensely 
selfish  as  those  which  have  ever  led  to  the  organisation  of  a  private 
company,  or  have  dictated  the  action  of  professional  politiciahs  in  this 
country, 

Vice-President  Shaw  : — Gentlemen,  you  have  heard  Mr. 
Clark's  remarks  and  the  portion  of  the  report  which  he  has 
read.  I  am  sure  we  are  all  greatly  indebted  to  Mr.  Clark 
for  having  made  this  compilation  for  us,  and  for  giving  us 
the  information  contained  in  this  paper.     Is  there  any  dis- 


cussion : 


? 


Mr.  Ely:^-A  short  time  ago  while  some  of  us  were  con- 
sidering the  reports  of  the  Committees  on  Public  Relations 
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and  Municipal  Ownership,  it  occurred  to  us  that  a  paper  upon 
Municipal  Ownership  by  Mr.  William  J.  Qark  would  be  a 
very  desirable  thing;  an  enlightening  and  powerful  thing,  at 
this  juncture.  Mr.  Clark  was  communicated  with  only  a 
short  time  ago.  It  was  almost  an  indelicate  thing  to  impose 
upon  his  well  known  good  nature  to  such  an  extent,  but  with 
the  proverbial  willingness  to  undertake  labor  in  the  interest  of 
the  general  good  that  has  always  characterized  the  gentleman, 
he  went  to  work  and  the  result  is  this  splendid  paper.  It  seems 
to  me,  under  all  the  circumstances,  Mr  President,  some  special 
recognition  should  be  spread  on  the  records  of  this  meeting, 
and  I  would  move  that  a  vote  of  thanks  be  extended  to  Mr, 
Clark  for  his  very  great  kindness  in  preparing  this^paper  and 
coming  here  to  read  it  to  us. 

(Motion  unanimously  carried.) 

Vice-President  Shaw: — The  next  order  of  business  is  the 
report  of  the  Committee  on  Municipal  Ownership  which  will 
now  be  presented  by  the  chairman,  Mr.  W.  Caryl  Ely,  of 
Buffalo. 

Mr.  Ely: — The  report  of  the  committee  was  read  and 
considered  yesterday  at  the  executive  session.  'The  Committee 
on  Municipal  Ownership  has  covered  considerable  ground  in- 
cluded in  the  report  of  the  Public  Relations  Committee.  You 
have  heard  several  papers  along  these  lines,  and  as  it  is  getting 
late  I  think  the  reading  of  this  report  had  better  be  dispensed 
with.  I  can  say,  briefly,  that  the  report  deals  principally  with 
the  important  movement  that  is  on  all  over  this  country  in 
the  way  of  regulation  and  control  through  public  service  com- 
missions, and  is  suggestive  of  possible  desirable  action  on  the 
part  of  this  association  along  several  lines.  The  existence  of 
that  movement  is  present  to  every  man's  mind.  It  needs  no 
gathering  of  data  in  the  way  of  expressions  of  opinion,  be- 
cause the  fact  that  in  35  states  during  the  past  year  regulative 
measures  in  one  way  or  another  were  passed,  affecting  cor- 
porations in  one  way  or  another  very  drastically,  and  that  in 
II  or  16  states  (I  speak  from  recollection  only  and  cannot  be 
definite)  boards  of  railroad  commissioners  were  created  and 
that  in  11  or  16  states  the  powers  already  possessed  by  exist- 
ing boards  of  railroad  commissioners  were  enlarged  consider- 
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ably,  is  enough  to  show  that  the  movement  is  so  widespread 
and  general  that  in  every  state  the  possibility  of  it  and  the 
probability  of  it  is  existent  and  at  hand.  What  the  policy  of 
the  association  should  be  in  regard  to  it,  if  any,  is  a  question, 
and  the  report  of  this  committee,  addressed  to  such  a  delicate 
point,  was  intended  to  bring  it  pointedly  to  the  attention  of 
the  members  of  the  association  with  the  view  of  ultimately 
assisting  in  the  formulation  of  a  policy.  I  would  like  to  say, 
Mr.  President,  that  our  report  will  be  revised  and  printed  with 
the  other  papers  presented  here  if  that  is  the  proper  course 
of  action  and  would  move  that  the  matter  take  that  course. 
(Motion  seconded  and  carried.) 

REPORT  OF  THE  COMMITTEE  ON  PUBLIC  RELATIONS. 
To  the  American  Street  and  Interurban  Railway  Association: 

Gentlemen. —  It  has  been  considered  by  your  committee  that  the 
subjects  naturally  within  its  scope  are  those  indicated  by  its  title, 
namely:  our  relations  with  the  public  as  distinguished  from  those 
matters  pertaining  to  our  internal  business  operations.  These  exter- 
nal or  public  relations  in  the  minds  of  your  committee  naturally  sub- 
divide themselves  as  follows: 

1.  Our  relations  with  that  portion  of  the  public  served  by  our 
several  lines  of  transportation;  in  other  words,  our  patrons. 

2.  Our  relations  with  governmental  bodies,  federal,  state  and 
municipal. 

Under  the  first  heading  are  embraced  such  questions  as  service, 
rates  of  fare,  transfers,  rules  and  regulations  governing  the  service 
in  so  far  as  they  apply  to  or  directly  affect  our  patrons,  and  in  general 
our  methods  and  ways  of  transacting  our  business  as  affecting  our 
patrons  and  those  persons  who  are  residents  of  our  several  transpor- 
tation districts. 

Under  the  second  heading  are  naturally  grouped  such  subjects  as 
franchises,  taxation,  including  all  public  burdens  and  impositions, 
capitalization,  service,  rates  of  fare,  public  regulation  and  control. 
The  events  of  the  past  year  have  caused  the  last  mentioned  subject  to 
occupy  a  position  of  all  absorbing  interest  and  importance. 

The  contention  for  the  enlargement  of  the  powers  of  the  Interstate 
Commerce  Commission  is  familiar  to  you  all  and  need  not  be  further 
adverted  to  here.  In  addition  to  this  a  series  of  events  relating  to 
the  management,  operation  and  control  of  corporate  enterprises  has 
directed  the  attention  of  all  people  throughout  this  country  to  the 
subject.  The  legislatures  of  more  than  a  dozen  states  during  the  past 
year  have  enacted  laws  which  in  some  way  or  other  directly  provide 
to  some  extent  for  the  supervision  and  control  of  corporations  en- 
gaged in  the  business  of  transportation.  In  some  states  this  legis- 
lation has  embraced  nearly,  if  not  quite  all,  of  the  so-called  public 
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utility  corporations.  It  may  be,  and  undoubtedly  is,  a  fact  that  this 
riveting  of  public  attention  upon  this  particular  subject  has  in  a  large 
measure  been  brought  about  by  a  better  understanding  on  the  part  of 
the  American  public  of  the  facts  and  conditions  concerning  municipal 
ownership  and  its  inapplicability  in  this  country  and  imder  the  con- 
ditions prevailing  here  to  this  particular  species  of  property.  Public 
regulation  and  control  and  municipal  ownership  are  intimately  related. 
Indeed  it  would  seem  that  the  one  is  the  alternative  of  the  other.  We 
believe  in  fact  that  it  is  so  now  generally  conceded  and  this  seemingly 
almost  universal  turning  away  in  this  country  from  attempts  at 
municipal  ownership  toward  practical  regulation  and  control  affords 
evidence  of  the  highest  quality  of  a  growing,  if  not  an  already  estab- 
lished, belief  that  municipal  ownership  is  impracticable  and  undesirable 
in  this  country. 

It  is  not  the  purpose  of  your  conunittee  to  discuss  at  length  any 
of  the  matters  herein  referred  to,  but  we  would  briefly  call  your  atten- 
tion to  the  statutes  of  the  three  states  cf  Massachusetts,  New  York 
and  Wisconsin  as  affording  the  most  pertinent  examples  of  this  class 
of  legislation. 

Massachusetts  in  1864  was  the  first  of  all  the  states  to  establish  a 
State  Board  of  Railroad  Commissioners,  and  in  1885  was  again  the  first 
to  provide  a  Board  of  Gas  and  Electric  Light  Commissioners.  New 
York  in  1882  established  a  Board  of  Railroad  Commissioners,  and  a 
few  years  since  again  followed  the  lead  of  Massachusetts  by  establish- 
ing a  Gas  and  Electricity  Commission.  During  the  past  legislative 
session  New  York  enacted  a  law  to  regulate  public  utilities  and 
placed  under  state  commissions  nearly  all  public  utilities,  the  tele- 
graph and  telephone  companies  being  almost  the  sole  exceptions.  The 
New  York  commissions  act  of  1907  differed  from  the  previous  legis- 
lations in  that  state  and  also  from  Massachusetts  by  committing  the 
regulation  and  control  of  the  railroads  as  well  as  the  other  public 
utilities  to  the  same  commission,  and  divided  the  state  into  two  com- 
mission districts,  but  made  the  subjects  of  commission  jurisdiction 
the  same  in  both  districts.  The  New  York  law  at  the  time  of  its 
passage  was  by  far  the  most  comprehensive  piece  of  legislation  of 
the  kind  that  had  been  enacted  up  to  that  time.  It  conferred  upon  the 
Public  Utilities  Commissioners  all  the  powers  that  had  heretofore  been 
invested  in  the  Board  of  Railroad  Commissioners  and  the  Gas  and 
Electricity  Commission,  and  in  addition  thereto  vested  in  the  com- 
missioners the  power  to  fix  the  capitalization  of  such  corporations 
both  in  stocks  and  bonds,  and  also  the  power  to  make  rates  and 
specify  and  regulate  service.  It-  prohibits  the  capitalization  of  fran- 
chises except  in  such  amounts  as  had  actually  been  paid  by  any  corpora- 
tion to  the  public  for  any  particular  franchise  possessed  by  it 

Later  in  the  year  the  legislature  of  Wisconsin  passed  a  Public 
Utilities  Law  regulating  heat,  light,  water,  power  and  telephone  com- 
panies, and  another  law  bringing  telegraph  companies  and  street  rail 


Digitized  by  LjOOQIC 


288  American  Association, 

ways  under  the  same  provisions  as  steam  railways  and  interurban 
electric  lines,  and  bringing  all  these  public  utilities  under  the  jurisdic- 
tion and  control  of  the  State  Board  of  Railroad  Commissioners.  The 
Wisconsin  law  goes  further  than  either  the  Massachusetts  or  New 
York  laws  in  that  it  provides  for  the  physical  valuation  of  the  proper- 
ties of  such  corporations,  and  provides  for  a  complete  system  of  uniform 
accounting  with  special  requirements  as  to  depreciation  and  construc- 
tion accounts.  It  also  provides  for  the  so-called  sliding  scale  by 
authorizing  the  commission  to  investigate  and  sanction  such  devices; 
confers  the  power  to  regulate  rates,  fares  and  charges  and  establishes 
what  it  terms  the  indeterminate  permit,  which  it  defines  to  be  "the 
right  to  continue  in  business  until  such  time  as  the  municipality  exer- 
cises its  option  to  purchase  the  property  at  a  just  compensation  to  be 
determined  by  the  State  Commission."  This  is  a  most  important 
provision  and  one  far  in  advance  of  anything  heretofore  attempted  in 
any  legislation  in  this  country.  Under  the  indeterminate  permit  feature 
corporations  operating  under  existing  franchises  are  permitted  to  sur- 
render them  and  to  receive  in  place  and  in  lieu  thereof  by  operation 
of  law  an  indeterminate  permit,  agreeing  thereby  to  sell  to  the 
municipality  in  the  manner  therein  provided  and  "  to  waive  the  right 
to  insist  on  the  fulfillment  of  any  contracts  regarding  rates  or  services 
which  might  be  set  up  as  a  defense  against  the  orders  of  the  State 
Commission."  In  return  the  corporations  obtain  protection  against 
unnecessary  competition  on  the  part  of  other  corporations  or  municipal 
plants,  the  question  of  necessity  to  be  decided  by  the  commission.  This 
indeterminate  permit  provision  does  not  apply  to  telegraph  or  tele- 
phone companies.  In  fixing  rates  the  Wisconsin  commission  is  em- 
powered to  act  absolutely  instead  of  fixing  merely  maximum  rates  as 
provided  by  the  New  York  law.  An  exhaustive  statement  concerning 
this  Wisconsin  legislation,  the  method  of  its  enactment  and  the  objects 
sought  to  be  achieved  by  the  legislation  is  contained  in  an  article  upon 
the  subject  appearing  in  the  American  Review  of  Reviews  for  August, 
1907,  by  Professor  John  R.  Commons,  Professor  of  Political  Economy 
in  the  University  of  Wisconsin. 

A  public  utilities  commissions  bill  is  at  present  writing  pending 
in  the  legislature  of  New  Jersey,  and  there  are  well  authenticated 
statements  concerning  the  preparation  of  bills  upon  the  same  subject 
to  be  introduced  at  the  coming  sessions  of  the  legislatures  in  other 
states. 

Under  these  circumstances  it  is  not  the  purpose  of  your  committee 
at  this  time  to  discuss  the  questions  academically.  It  is  a  condition 
and  not  a  theory  that  confronts  us.  The  powers  sought  to  be  con- 
ferred upoti  commissions  by  legislation  of  the  character  above  re- 
ferred to  are  so  far-reaching  as  to  overshadow  at  the  moment  any 
and  all  of  the  subjects  v/ithin  the  purview  of  your  committee;  indeed 
nearly  all  of  them  are  in  part  or  in  whole  embraced  within  the  scope 
of  such  legislation. 
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In  view  of  the  importance  of  the  subject,  its  delicacy  and  its  far- 
reaching  effects  upon  street  railway  properties  it  would  seem  to  be 
wise  for  your  association  at  this  time  to  consider  the  adoption  of  some 
coherent  and  well  defined  policy  with  reference  to  the  matter. 

During  the  past  year  the  Committee  on  Public  Policy  of  the  Na- 
tional Electric  Light  Association  has  devoted  a  great  deal  of  attention 
to  this  subject,  and  the  reports  of  that  committee  ^nd  it5  sub-com- 
mittees on  municipal  ownership  and  on  public  regulation  and  control 
are  respectfully  recommended  to  your  attention. 

The  conclusiwis  of  the  sub-committee  on  public  regulation  and 
control  were  stated  to  be: 

First.      That  the  National  Electric  Light  Association  should  favor 
properly-constituted  general  supervision  and  regulation  of 
the  electric  light  industry. 
Second.  That  if  state  commissions  be  constituted  they  should  be 
appointed    in    that   manner    which    will    give    them   the 
greatest  freedom  from  local  and  political  influences,  to  the 
end  that  their  rulings  shall  be  without  bias. 
Third.    That    state    commissions    should    be    clothed    with    ample 
powers  to  control  the  granting  of  franchises,  to  protect 
users   of   service   against    unreasonable   charges    or   im- 
proper discriminations,  to  enforce  a  uniform  system  of 
accounting   and   to   provide   for  publicity.    If   the   state 
provides  for  publicity  on  the  one  hand,  on  the  other  hand 
it, should   safeguard   investments.    Regulation   and   pub- 
licity would  be  a  grievous  wrong  unless  accompanied  by 
protection. 
The  report  of  the  full  committee  was  written  before  the  passage  of 
the  public  utilities  bill  by  the  legislature  of  New  York,  and  while  the 
full  committee  does  not  in  terms  make  recommendations  embodying 
the  sub-committee's  conclusions  as  stated  above,  nevertheless  its  gen- 
eral tenor  is  in  the  line  of  acquiescence  in  the  general  public  policy 
involved  in  the  legislation  of  regulation  and  control.    Mr.  Everett  W. 
Burdett,  of  Boston,  is  the  chairman  of  the  Public  Policy  Committee  of 
the   National   Electric   Light  Association,   and   partly  because  of  his 
great  experience  and  ability,  which  peculiarly  fit  him  to  be  a  wise 
counsellor  at  this  juncture,  and  particularly  because  of  the  excellence 
of  the  report  itself,  your  committee  has  considered  it  wise  to  reproduce 
here,  in  the  form  of  an  appendix,  the  report  itself  and  also  the  reports 
of  two  of  the  sub-committees  * 

Your  committee  does  not  feel  that  it  would  now  be  justified  in 
recommending  any  line  of  action  to  be  pursued  by  this  association  or 
its  members  when  and  as  it  and  they  shall  be  called  upon  to  define  a 
line  of  action  as  legislative  emergencies  of  this  character  shall  arise 
in  different  parts  of  the  country,  but  we  respectfully  urge  upon  you. 
the  desirability  of  formulating  such  a  policy,  and  to  that  end  beg  leave 
to  suggest  that  at  this  session  of  the  convention  a  meeting  be  held  of 


^See  appendix. 
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such  of  the  administrative  officers  of  electric  railways  as  may  be  in 
attendance  at  this  convention. 

In  conclusion  the  committee  apologizes  for  its  inadequate  treatment 
of  this  subject,  but  ventures  to  express  the  hope  that  it  may  still  J)e 
of  assistance  in  your  further  deliberations,  if  any,  upon  the  subject 
which  has  formed  the  burden  of  this  report 
Respectfully  submitted, 

W.  Caryl  Ely,  Chairman, 
John  B.  Parsons, 
Jere  C.  Hutchins, 
Charles  W.  Wetmore, 
Henry  A.  Robinson, 
E.  C.  Foster, 
Committee  on  Public  Relations. 


APPENDIX- 
REPORT    OF    THE    national    ELECTRIC    LIGHT    ASSOCIATION    COMMITTEE    ON 

PUBLIC   POLICY. 

(June,   1907.) 

This  committee,  which  was  new  to  the  association  last  year,  was 
reconstituted  by  the  president  shortly  after  the  convention  held  at 
Atlantic  City  in  June,  1906.  '  Its  membership  was  made  up  of  repre- 
sentatives whose  lighting  interests  were  scattered  from  Massachusetts 
to  Colorado,  thus  securing  widely  separated  points  of  view.  The 
committee  chose  Mr.  W.  H.  Gardiner,  of  New  York,  its  secretary,  and 
he  has  rendered  most  efficient  service. 

The  character  and  scope  of  the  duties  of  the  committee  are  not 
defined  by  any  by-law  or  rule  of  the  association,  and  are  best  indi- 
cated by  its  name. 

The  committee  has  assumed  that  any  subject  touching  the  general 
relations  of  the  companies  to  their  customers,  their  employes,  the 
public  or  the  public  authorities  —  in  short,  whatever  involves  questions 
of  external  as  distinguished  from  internal  policy  —  is  within  the  scope 
of  its  consideration. 

The  following  suS-committees  were  accordingly  appointed: 
(i)  On  Municipal  Ownership. 

(2)  On  Public  Regulation  and  Control. 

(3)  On  London  SI'ding  Scale  as  Applied  to  Electricity. 

(4)  On  Taxation  and  Franchises. 

(5)  On  Industrial  Insurance,  Rewards  and  Pensions. 

(6)  On  Publicity  and  Popular  Education. 

(7)  On  Rates  and  Methods  of  Charging. 

The  membership  of  these  various  sub-committees  was  limited  to  two, 
to  insure  higher  efficiency  than  a  larger  number  residing  at  considerable 
distances    from   each    other.    The   reports   of  all   the   sub-committees 
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have,  however,  been  from  time  to  time  submitted  to,  and  fully  con- 
sidered by,  the'  committee  at  large,  and,  so  far  as  possible,  have  been 
put  into  such  form  as  would  command  the  acquiescence  of  all  the 
members  of  the  general  committee. 

The  reports  of  the  several  sub-committees  are  hereto  appended  and 
a  careful  examination  of  each  of  them  is  invited. 

The  Committee  on  Rates  and  Methods  of  Charging  has  not  sub- 
mitted a  separate  report ;  but  it  conferred  with  the  standing  committee 
on  rates  and  made  some  suggestions  about  the  report  of  the  latter 
committee,  which  were  adopted. 

In  addition  to  the  foregoing  sub-committees,  a  special  committee 
of  three  was  appointed  at  the  request  of  two  member  companies  oper- 
ating in  the  same  city,  to  arbitrate  the  differences  between  them,  with 
the  result  that  after  a  considerable  amount  of  consultation,  examina- 
tion of  the  plants,  accounts,  and  so  forth,  of  the  respective  parties, 
the  committee  succeeded  in  suggesting  an  arrangement  to  the  mutual 
satisfaction  of  the  two  companies. 

Particular  attention  is  called  to  the  mass  of  information  collected 
and  collated  by  the  Committee  on  Industrial  Insurance,  Rewards  and 
Pensions,  which  will  be  found  of  value  to  any  corporation  considering 
the  advisability  and  practicability  of  the  adoption  of  some  plan  for  the 
uplifting  of  their  employes  and  the  bettering  of  their  condition.  The 
committee  concurs  in  the  suggestion  of  the  sub-committee  that 
wherever  it  is  possible  to  adopt  such  plans,  or  similar  plans  to  those 
described  in  the  report,  it  is  well  to  do  so;  and  agrees  in  the  conclusion 
that  the  tendency  with  all  such  plans  is  to  "  lighten  the  burden  of  the 
employe,  increase  his  efficiency,  and  safeguard  the  interests  of  the 
company  by  encouraging  closer,  deeper  and  more  harmonious  relations 
between  the  employe  and  the  company  which  employs  him." 

All  the  other  reports  of  sub-committees  are  necessarily  more  or 
less  general  in  their  character,  but  the  committee  calls  special  attention 
to  the  report  of  the  sub-committee  on  the  London  Sliding  Scale  as 
Applied  to  Electricity,  and  to  the  great  practical  importance  of  the 
subject.  The  committee  joins  in  urging  "  the  very  serious  considera- 
tion of  the  application  of  this  attractive  theory  to  the  business  of  the 
various  companies  interested  as  soon  as  a  safe  and  satisfactory  work- 
ing basis  for  it  can  be  established."  If  the  practical  details  in  its  ap- 
plication to  electricity  can  be  successfully  worked  out,  there  is  little 
reason  to  doubt  that  the  relation  of  the  companies  to  their  customers 
and  the  public  will  be  very  much  improved,  with  distinct  advantages 
to  both. 

Attention  is  also  called  to  the  practical  suggestions  of  the  sub- 
committee on  Publicity  and  Popular  Education,  respecting  different 
methods  of  exploiting  various  subjects  of  common  interests  to  the 
companies,  their  customers  and  the  public.  In  this  connection  it  has 
recently  been  well  said :  "  The  American  public  is  in  the  long  run 
fair.    It  errs  oftener  from  ignorance  than  from  malice.     It  is  senti- 
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mental  in  the  highest  degree,  and  can  be  led  by  prejudice  or  emotion 
to  extremes.  If  it  has  put  before  it  clearly  all  the  facts,  its  sound 
common  sense  will  come  to  the  rescue,  and  sentimental  reformers  and 
schemers  with  axes  to  grind  will  go  out  of  business;  but  until  corpora- 
tions present  their  side  of  the  case  aggressively  and  with  absolute 
honesty  the  public  will  follow  the  lead  of  those  who  make  a  living  by 
attacks  upon  all  corporations  indiscriminately." 

Questions  of  taxation  and  franchises,  which  have  occupied  the 
attention  of  one  of  the  sub-committees,  are  of  great  importance.  We 
think  there  should  be  an  agreement  among  the  parties  in  interest  upon 
some  of  the  fundamental  propositions  which  imderlie  these  questions, 
particularly  with  respect  to  the  subject  of  taxation.  It  should  never 
be  lost  sight  of  that  every  form  of  taxation  of  public  service  corpora- 
tions is  a  tax  upon  the  consumer.  While  these  companies  should,  of 
course,  pay  into  the  public  treasuries  their  full  share  in  discharge  of 
the  general  public  burdens,  whatever  is  exacted  from  them  in  the  form 
of  excises  or  taxes  in  excess  of  what  others  similarly  situated  are  re- 
quired to  pay  distinctly  operates  against  reductions  in  charges  for  the 
service  rendered  or  a  limitation  of  the  facilities  furnished.  In  other 
words,  if  these  public  utilities  must  make  special  contributions  to  the 
public  funds,  it  must  necessarily  be  at  the  expense,  in  one  form  or 
another,  of  the  particular  members  of  the  community  who  use  their 
service.  Inasmuch  as  this  service  is  theoretically  universal,  in  the 
sense  of  being  available  to  all  citizens  desirous  of  using  it,  it  should 
be  furnished  at  the  lowest  figure  practicable.  The  effort  of  every 
public  service  corporation  ought  to  be  to  increase  its  facilities  and 
reduce  its  charges  as  rapidly  as  possible,  and  it  should  not  be  handi- 
capped in  doing  so  by  exactions  on  the  part  of  the  public  at  large, 
which  reduce  the  ability  of  the  companies  to  do  so  by  the  amounts 
exacted.  In  other  words,  whatever  contributions  public  service  cor- 
porations make  to  the  public,  aside  from  their  proportion  of  general 
taxes,  should  be  made  to  those  who  use  their  service.  If  this  simple 
but  fundamental  proposition  were  universally  recognized,  there  would 
be  an  end  of  legislation  to  impose  special  taxes  and  excises  upon  public 
service  corporations,  whose  use  of  the  public  streets  is,  after  all,  re- 
quired by  the  public  for  its  own  convenience.  If,  however,  it  shall  be 
necessary  in  particular  instances  to  acquiesce  in  a  popular  demand  for 
special  payment  for  the  use  of  public  streets,  the  public  should  be 
educated  to  the  knowledge  of  the  effect  upon  rates  and  facilities  which 
the  application  of  such  a  theory  involves. 

Another  proposition  which  is  fundamentally  important,  both  to  the 
companies  and  to  the  public,  is  that  the  franchises  of  fhe  companies 
should  be  for  such  terms  and  upon  such  conditions  as  will  best  sub- 
serve the  interests  of  both.  As  in  the  case  of  taxation,  the  interests 
of  both  are  really  the  same.  The  undue  restriction  of  franchises  is 
analogous  in  its  results  to  the  imposition  of  unwarrantable  taxes. 
Both  operate  to  deprive  the  company  of  the  incentive  and  the  ability 
♦o  give  tho  public  the  best  service  at  the  lowest  rates.    A  short-term 
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franchise  involves  the  necessity  of  the  creation  of  a  sinking  fund,  at 
the  expense  of  the  consumer,  to  protect  the  stockholder  against  loss 
of  his  investment  before  the  end  of  the  period  of  natural  use.  It  also 
removes  all  incentive  for  the  company  to  make  permanent  improve- 
ments, particularly  in  the  latter  part  of  the  term  of  its  franchise.  A 
short-term  franchise  operates  to  induce  the  company  to  adjust  its 
charges  in  view  of  the  limited  time  in  which  it  is  permitted  to  recoup 
its  investment  and  make  its  profits.  The  natural  results  are  higher 
prices,  larger  reserve  funds,  poorer  equipment,  less  efficiency  of  service, 
than  would  be  the  case  if  the  tenure  of  the  company  were  more  ex- 
tended. A  long-time  limited  franchise  is  subject  to  the  same  objections, 
except  that  the  inevitable  day  of  inadequate  equipment  and  poor  service 
is  longer  postponed,  and  the  accumulation  of  necessary  reserves  in- 
volves a  smaller  tax  on  the  consumer  because  extended  over  a  longer 
period. 

It  follows,  therefoi-e,  that  unlimited  franchises,  reasonably  restricted 
in  their  terms  and  conditions  and  properly  guarded  against  abuses,  will 
produce  the  best  results  for  the  public,  because  they  will  enable  the 
corporations  to  prosecute  their  business  on  a  permanent  instead  of  a 
temporary  basis.  There  is  no  magic  in  this  result.  It  is  exactly  the 
same  as  can  be  predicated  of  any  private  business.  If  one's  opportunity 
to  make  money  is  brief,  he  will  make  money  as  fast  as  he  can, 
without  much  reference  to  the  future.  If,  on  the  other  hand,  he  is  in 
business  to  stay,  and  has  regard  to  his  future  as  well  as  his  present 
financial  condition,  he  builds  for  the  future  as  well  as  for  the  present, 
and  will  not  be  tem()ted  by  the  prospect  of  immediate  profits  to  sacrifice 
either  his  future  financial  ability  or  reputation. 

The  subjects  of  Municipal  Ownership  and  of  Public  Regulation 
and  Control  of  public  utilities  are  intimately  connected  with  each 
other.  Neither  can  be  adequately  discussed  without  reference  to  the 
other.  Indeed,  one  is  the  alternative  of  the  other.  Municipal  owner- 
ship is  demanded  largely  because  of  the  absence  of  proper 
public  regulation  and  control.  Public  regulat'on  and  control,  if  efficient, 
removes  the  necessity  or  excuse  for  municipal  ownership  by  securing 
fair  treatment  for  the  public. 

If,  therefore,  a  system  of  public  regulation  and  control,  which  is 
at  once  fair  to  the  corporate  interests  involved  and  efficient  in  securing 
the  results  to  which  the  public  is  equitably  entitled,  can  be  evolved 
and  put  into  operation,  municipal  ownership  can  no  longer  be  alleged 
to  be  essential  to  the  public  interest.  What  the  public  wants  is 
efficient  and  adequate  service  at  fair  prices.  This  is  all  that  could  be 
hoped  for  from  municipal  ownership,  which,  if  successful  in  those 
particulars,  would  involve  financial  risks  and  political  consequences 
which  it  is  of  the  highest  importance  to  avoid.  Leaving  out  of  con- 
sideration those  political  theorists  who  adhere  to  the  doctrine  that 
the  government  should  govern  as  much  instead  of  as  little  as  possible, 
and  that  a  public  official  should  be  substituted  for  a  private  citizen 
whenever  and  wherever  possible,  the  great  body  of  our  people  prefer 
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the  original  American  idea,  that  the  functions  of  government  should 
whenever  practicable  be  restricted  *  rather  than  enlarged,  and  that 
undertakings  of  an  essentially  business  character  are  best  entrusted  to 
private  enterprise  rather  than  to  political  manipulation.  The  public 
funds  should  be  employed  solely  for  public  purposes  and  the  tax  levy 
should  not  be  subjected  to  the  perils  of  commercial  enterprises. 

But,  adhering  to  these  sound  tenets,  a  large  body  of  the  public 
feels  itself  driven  to  the  more  or  less  favorable  consideration  of 
municipal  ownership,  by  the  feeling  that  in  no  other  way  less  objection- 
able on  general  principles  can  those  results  to  which  the  public  is  en- 
titled be  obtained.  Where  private  enterprise  results  only  in  private 
gain  and  not  at  all  or  only  insufficiently  in  public  advantage,  the  de- 
mand for  municipal  ownership  is  natural  and  inevitable.  This  fact 
alone  suggests  the  antidote.  If  private  enterprise  results  to  the  public 
advantage  as  well  as  in  private  gain,  the  basis  for  the  demand  for 
public  ownership  is  gone. 

Assuming,  however,  as  a  knowledge  of  human  nature  compels  us 
to  assume,  that  a  recognition  of  these  fundamental  principles  can 
not  be  expected  on  the  part  of  all  owners  of  private  industries,  we  are 
forced  to  the  consideration  of  measures  to  compensate  for  that  fact 
That  which  is  now  uppermost  in  the  public  mind  is  public  supervision 
and  control.  In  the  judgment  of  your  committee  some  form  of  such 
supervision  and  control  is  inevitable  in  many  if  not  all  of  the  im- 
portant states  of  the  Union,  and  we  believe  that  it  should  be  welcomed 
by  the  parties  in  interest,  provided  it  is  put,  as  we  believe  it  can  be, 
in  such  form  as  to  preserve  the  rig'ais  and  properties  of  the  com- 
panies as  well  as  to  promote  the  interests  of  the  public.  The  practical 
question  is  not  so  much  whether  there  is  to  be  such  regulation  and 
control  as  it  is  what  the  nature  and  form  of  them  are  to  be.  The 
public  demand  for  it  is  shown,  not  only  in  the  pronounced  attitude  of 
the  President  of  the  United  States  with  respect  to  interstate  railroads, 
but  by  the  extreme  activity  of  many  important  state  legislatures  that 
are  now  sitting  or  have  just  adjourned.  Bills  proposing  public  regu- 
lation and  control  of  public  service  corporations  have  this  year  been 
introduced  into  the  legislatures  of  at  least  fourteen  states.  They  deal 
with  the  subject  in  a  variety  of  ways.  The  diversity  of  their  pro- 
visions indicates  at  once  the  wide-spread  interest  in  the  subject  and  the 
merely  tentative  hold  which  as  yet  those  dealing  with*  it  often  have 
upon  the  true  principles  that  underlie  it. 

The  most  conspicuous  of  these  measures  is  the  so-called  Public 
Utility  Bill  pending  in  the  legislature  of  New  York  as  this  report  is 
being  formulated.  As  this  is  likely  to  be  enacted,  and  may  furnish 
the  basis  of  legislation  in  other  jurisdict'ons,  a  brief  statement  of 
its  essential  provisions  will  be  useful. 

It  provides  for  two  commissions,  one  for  the  city  of  Greater  New 
York  and  the  other  for  the  rest  of  the  state.  Each  commission  is  to 
consist  of  five  members,  with  salaries  of  $15,000  each;  counsel  to  the 
commissioners  at  $10,000  each;  secretaries,  experts,  accountants,  and 
other  employes.    The  tenure  of  office  of  the  commissioners  is  for  five 
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years.  An  initial  appropriation  of  $300,000  is  made  for  the  use  of  the 
commissioners  and  for  the  payment  of  salaries  and  disbursements 
under  the  act. 

All  the  railroads,  street  railways,  gas  and  electric  companies  of  the 
state  are  placed  under  the  control  of  the  commissioners,  who  are 
given  the  most  ample  powers  for  the  regulation  of  rates,  the  limitation 
of  capital,  the  requirement  of  service,  and  the  general  supervision  of 
the  business  and  affairs  of  the  companies.  The  mayor  of  New  York 
puts  the  combined  capitalization  of  the  companies  at  $3,322,537,916; 
their  gross  earnings  at  approximately  $533,000,000;  the  number  of  their 
employes  at  upward  of  300,000,  and  the  number  of  their  security- 
holders at  not  less  than  100,000.  The  powers  of  the  commissioners 
are  alike  administrative,  judicial  and  inquisitorial.  Practically  all  the 
activities  of  the  corporations  are  subject  to  their  regulation  and  con- 
trol. In  short,  their  authority  over  the  interests  subjected  to  their 
supervision  seems  to  be-  practically  unlimited. 

It  will  thus  be  seen  that,  in  the  most  important  state  of  the 
Union,  the  theory  of  public  regulation  and  control  of  public  service 
corporations  is  to  be  put  into  practice  in  its  integrity  and  entirety; 
and,  further,  that  the  New  York  law  gives  little  if  any  opportunity  for 
the  operation  of  what  might  be  termed  automatic  or  semi-automatic 
regulation  and  control;  but  reposes  practically  the  whole  authority  in 
that  regard  in  boards  of  officials  who  must  necessarily  exercise  the 
widest  discretion.  This  act  can  hardly  be  said  to  establish  a  system 
of  laws  and  not  of  men.  Everything  depends  upon  the  men  who  shall 
be  clothed  with  the  great  authority  of  applying  and  administering  the 
law. 

Whatever  may  be  the  advantages  to  the  public  interest  attainable 
by  the  application  and  operation  of  this  law  under  favorable  con- 
ditions, it  can  not  be  denied  that  it  has  great  opportunities  for  evil 
under  other  conditions.  The  act  reposes  in  the  governor  of  the  state 
complete  powers  of  removal  of  the  commissioners  for  cause,  and  if 
a  time  should  come  when  the  office  of  governor  should  be  used  for 
political  or  personal  advantage-  rather  than  for  the  public  ^ood,  it  is 
manifest  that  tremendous  harm  could  be  done  by  the  removal  of  de- 
sirable and  the  appointment  of  undesirable  commissioners.  Indeed,  it 
IS  difficult  to  suggest  any  other  political  machine  which  would  be  any- 
thing like  as  effective  in  its  operations  and  as  baneful  in  its  con-, 
sequences.  The  result  might  well  be  to  discredit  the  whole  idea  of 
public  regulation  and  control  of  public  service  corporations.* 


•  Since  the  above  was  written  the  Mayor  of  the  city  of  New  York  has  exercised 
his  )»-called  veto  power  in  connection  with  the  bill,  saying  among  other  things: 
"The  commissioners  are  to  be  appointed  by  the  governor,  and  as  they  may  be 
removed  by  him.  or  his  successors,  they  will  become  the  direct  representatives 
and  agents  of  each  succeeding  governor,  ,  .  .  All  members  may  be  of  the  same 
political  party.  What  may  be  will  be.  And  if  this  bill  becomes  a  law.  we  may,  in 
the  near  future,  see  these  commissions  composed  entirely  of  [)olitical  partisans,  with 
great  consequent  injury  to  the  state  and  the  pronerty  affected.  The  power  to  reg- 
ulate rates  and  fares  may  be  used  to  destroy.  Under  given  conditions  ...  it 
will  be  used  to  influence,  coerce  and  to  secure  the  money  with  which  to  curnipt  the 
electorate.  .  .  .  It  is  no  answer  that  the  present  governor  will  not  prostitute 
bis  office  by  the  selection  of  men  capable  of  such  acts.  .  .  .  The  governor's 
tenure  of  office  is  short,  and  it  will  not  be  long  before  we  will  have  a  governor  who 
Wpl  not  hesitate  to  use  this  power." 
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While  an  agreement  may  be  reached  upon  the  general  principle  that 
public  regulation  and  control  of  public  service  corporations  is  de- 
sirable in  the  public  interest,  and  is  not  necessarily  inimical  to  the 
safety  and  value  of  corporate  investments,  it  is  another  and  much 
more  difficult  matter  to  agree  upon  the  nature  and  scope  of  it.  Three 
systems  may  be  suggested :  First,  one  like  the  Massachusetts  and  New 
York  systems,  under  which  everything  is  practically  left  to  the  judicial 
or  quasi- judicial  discretion  of  state  officials,  clothed  with  amplest 
power.  Second,  a  system  that,  so  far  as  possible,  will  be  automatic 
or  semi-automatic  in  its  operation,  through  the  application  of  statu- 
tory requirements  to  existing  conditions  by  administrative  officials. 
Third,  a  system  that  will  be  a  compromise  between,  or  involve  an 
application  in  part  of  the  features  of  both  of  the  foregoing. 

In  our  discussion  of  this  matter  we  assume  the  soundness  of  the 
economic  proposition  that  the  lighting  business  is  essentially  nonr 
competitive  in  its  nature ;  that  competition  not  only  involves  the  duplica- 
tion of  investments  and  of  obstructions  in  the  public  ways,  but  must 
result  in  present  waste  and  an  ultimate  additional  burden  on  the 
public  to  compensate  therefor.  Competitive  public  utilities  of  the 
same  nature  inevitably  result  in  burdening  the  service  and  its  customers 
with  duplicate  plants,  the  fixed  charges  of  which  more  than  oflFset  such 
reductions  in  rates  as  may  result  from  competition.  Our  discussion 
of  the  subject  now  in  hand  has  therefore  no  application  to  localities 
where  the  soundness  of  the  doctrine  which  we  have  stated  is  not 
recognized. 

Whatever  claims  of  superior  efficiency  may  be  advanced  in  favor 
of  a  system  of  supervision  and  control  of  the  New  York  type  are 
offset  by  the  objection  of  placing  the  vast  interests  of  stockholders 
in  the  keeping,  and,  as  history  shows,  frequently  at  the  mercy,  of 
public  functionaries,  who  sometimes  are,  but  more  frequently  are  not, 
fitted  by  education  or  experience  for  the  discharge  of  the  delicate 
duties  of  their  positions.  Nothing  stands  between  the  companies  and 
the  exercise  of  the  unrestrained  action  of  such  officials  but  the  guar- 
anties of  the  federal  constitution.  But  .such  guaranties  only  protect 
against  absolute  spoliation,  and  furnish  no  redress  for  lesser  but 
almost  equally  serious  injuries  which  may  be  inflicted  through  official 
action. 

One  great  difficulty  under  systems  of  undefined  public  control  is 
the  inability  or  unwillingness  of  officials  to  distinguish  between  the 
regulation  and  the  operation  of  corporations.  Regulation  should  stop 
where  operation  begins.  Matters  of  business  discretion  should  be 
left  to  the  decision  of  those  who  are  responsible  for  business 
results.  The  directors  of  the  affairs  of  a  corporation  undoubtedly, 
in  most  instances,  are  better  judges  of  questions  of  business  expediency 
than  outside  officials,  however  enlightened. 

But  it  is  always  the  tendency  of  public  bodies  clothed  with  judicial 
powers  or  official  discretion  to  enlarge  their  own  jurisdiction,  and  it 
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is  not  therefore  to  be  expected  that  they  will  set  proper  limits  to  their 
authority. 

The  remedy  for  this  difficulty  is  to  have  the  obligations  of  the 
comporations  and  the  authority  of  the  officials  so  defined  by  statute  as 
to  make  the  operation  of  the  provisions  of  the  law  upon  the  state  of 
facts  in  hand  as  nearly  as  possible  automatic,  calling  for  the  inter- 
ference of  public  officials  only  to  the  extent  of  applying  the  law  to  the 
facts  as  found.  The  ascertaining  of  the  facts  need  not,  and  usually 
would  not,  involve  to  any  considerable  extent  the  exercise  of  dis- 
cretionary or  judicial  functions.  In  short,  under  such  a  system  the 
supervisory  officials  are  in  the  position  of  a  jury,  accepting  the  law 
directly  from  the  legislature  and  merely  applying  it  to  the  facts  as 
found  by  them. 

If  the  objection  is  made  that  such  a  suggestion  needs  demonstration 
of  its  practicability  before  it  is  accepted,  the  answer  is  that  if  the 
theory  is  sound  it  can  undoubtedly  be  worked  out  in  practice,  though 
many  details  may  have  to  be  developed  and  perfected  through  experi- 
ence. But  that  such  a  system  is  practically  as  well  as  theoretically 
sound,  is  demonstrable  through  tlie  application  of  the  so-called  "  sliding 
scale."  This,  when  once  adjusted  to  the  case  in  hand,  will  auto- 
matically settle  the  great  questions  of  rates  and  dividends,  to  the 
satisfaction  of  both  the  private  and  public  interests  involved.  The 
settlement  of  these  two  important  items  —  one  the  most  important 
from  the  public's  point  of  view,  and  the  other  the  most  important  from 
the  corporate  point  of  view  —  will  go  far  toward  removing  other 
difficulties. 

The  question  of  original  capitalization  or  increase  of  capital  becomes 
simplified  by  the  adoption  of  the  sliding  scale,  because  any  tendency 
to  overcapitalization  will  be  restrained  by  the  fact  that  the  securities 
of  the  company  can  be  made  valuable  only  as  and  to  the  extent  that 
rates  are  reduced.  So  far  as  this  consideration  does  not  operate  to 
keep  the  capitalization  within  proper  limits,  it  is  a  comparatively  simple 
matter  for  public  officials  to  decide  how  much  capital  is  required  for 
a  given  purpose,  and  to  limit  the  amount  accordingly.  They  should 
have  nothing  to  say  about  the  reasonableness  of  the  purpose  for  which 
it  is  wanted,  or  as  to  the  wisdom  of  the  investment;  those  are 
business  questions,  the  decision  of  which  should  lie  exclusively  within 
the  province  of  those  responsible  for  the  business  results  of  the 
enterprise.  The  business  necessity  for  capital  having  been  thus 
determined,  the  function  and  authority  of  public  officials  should  be 
limited  to  seeing  that  the  purpose  of  the  issue  is  a  lawful  purpose, 
and  that  a  sinister  design  to  secure  an  undue  inflation  of  capital  is  not 
hidden  behind  an  apparently  legitimate  purpose  on  the  part  of  the 
corporation. 

The  matter  of  compulsory  supply  and  of  quality  of  service,  although 
necessarily  involving  the  exercise  of  more  or  less  discretion,  may 
nevertheless   be    so    carefully    provided    for   by    statute   as   to    render 
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the  application  of  the  statutory  requirements  to  the  facts  presented 
in  any  given  case  comparatively  simple  and  easy.  Indeed>  the  questions 
involved  in  proceedings  for  compulsory  service  are  judicial  questions, 
for  which  the  principles  of  the  common  law  furnish  satisfactory  solu- 
tions. Those  principles,  supplemented  by  whatever  statutory  addi- 
tions or  changes  local  conditions  may  seem  to  require,  will  be  found 
to  furnish  an  adequate  and  complete  remedy  to  any  one  entitled  to  a 
remedy.  If  it  is  objected  that  it  would  involve  an  undue  burden  on 
the  private  consumer  to  compel  him  tc  seek  a  private  remedy  for  an 
evil  which  the  public  should  deal  with,  the  objection  is  met  by  the 
suggestion  that  the  public  official  or  board  charged  with  the  duty  of 
public  regulation  and  control  could  be  required,  upon  the  complaint 
or  application  of  private  consumers,  to  institute  and  prosecute  the 
necessary  proceedings  to  secure  judicial  action. 

Even  the  extension  of  the  territory  served  by  a  company  and  the 
increase  of  the  availability  and  adequacy  of  its  service,  can  be  made 
the  subjects  of  the  automatic  operation  of  the  theory  of  the  sliding 
scale.  If  the  company's  right  to  increase  of  dividends  is  made  to 
depend,  not  only  on  reductions  in  price,  but  also  upon  increase  of 
output  —  that  is,  extension  of  service  —  it  will  in  its  own  interests, 
but  with  corresponding  advantage  to  the  public,  Seek  new  customers 
and  encourage  more  use  of  its  service  by  present  customers.  This  is 
entirely  possible  as  a  result  of  a  nice  application  of  the  theory  of  the 
sliding  scale,  thus  removing  by  one  more  step  the  necessity  for  dis- 
cretionary regulation  and  control. 

So  that,  all  things  considered,  it  is  not  necessary  to  admit  that  an 
automatic  or  semi-automatic  system  of  public  regulation  and  control 
is  impracticable.  Its  advantages,  particularly  in  delivering  vested 
interests  from  the  perils  inseparable  from  the  exercise  of  more  or 
less  arbitrary  discretionary  powers,  are  so  great  that  every  eflFort  should 
be  made  to  secure  its  adoption  in  practice. 

While  the  foregoing  statement  embodies  the  conclusions  to  which 
the  studies  and  consideration  of  your  committee  have  brought  it  in 
dealing  with  this  great  question  of  public  supervision  and  control  of 
public  service  corporations,  it  nevertheless  recognizes  the  fact  that 
not  much  has^  heretofore  been  said  along  the  lines  followed  in  this 
report,  and  that  public  sentiment  may  not  as  yet  be  ripe  for  the 
adoption  of  a  system  of  the  character  of  that  advocated  herein. 

While  further  discussion  and  experience  may  be  necessary  for  the 
education  of  public  sent'ment  along  these  lines,  it  is  nevertheless 
desirable  that  that  plan  which  will  ultimately  accomplish  the  best 
results  should  be  exploited.  If  in  the  meantime  legislation  is  to  take 
the  form  of  regulation  and  control  substantially  like  that  embodied  in 
the  New  York  and  Massachusetts  laws,  we  desire  to  go  on  record  as 
insisting  that  the  administration  of  such  a  system  or  systems  shall  be 
entrusted  to  men  of  the  highest  ability  and  irreproachable  character. 
So  much  depends  —  indeed,  everything  depends  —  upon  the  honesty  and 
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wisdom  of  the  men  clothed  with  such  powers  —  capable  of  accom- 
plishing so  much  good  and  of  doing  so  much  damage  to  public  as 
well  as  to  private  interests  —  that  every  effort  should  be  made  to 
obtain  them.  To  that  end  we  would  advocate  long  terms  and  secure 
tenure  of  office,  with  adequate  salaries,  sufficient,  as  far  as  possible, 
to  remove  the .  element  of  self-sacrifice  in  the  acceptance  and  in- 
cumbency of  the  offices. 

Inasmuch  as  in  Massachusetts  —  and  perhaps  elsewhere  —  these 
salaries  are  assessed  upon  the  corporations,  our  suggestion  of  ample 
compensation  for  such  officials  indicates  our  willingness  that,  if  neces- 
sary to  obtain  the  best  service,  the  burden  of  the,  adoption  of  this 
suggestion  shall  ultimately  be  put,  in  whole  or  in  part,  upon  the  com- 
panies in  interest. 

An  important  detail  in  our  opinion  is  that  embodied  in  the  New 
Yor'  law  —  that  the  term  of  only  one  commissioner  shall  expire  at 
the  same  time  —  thus  insuring,  except  for  deaths,  resignations  or 
removals,  a  continuous  body  of  experienced  men. 

We  may  add  that  we  indulge  the  hope  that,  even  if  the  first  legisla- 
tion upon  this  subject  is  destined  to  take  the  form  of  non-automatic 
or  discretionary  regulation  and  control,  the  results  of  its  workings  in 
practice  may  be  the  evolution  of  a  highly  developed  and  practicable 
system  of  automatic  or  semi-automatic  regulation.  We  entertain  this 
hope  because  of  our  belief  in  the  economic  superiority  of  the  one 
system  over  the  other,  and  therefore  feel  justified  in  believing  that 
ultimately  the  best  will  be  adopted,  even  if  it  is  worked  out  through 
experience  under  a  less  desirable  one. 

The  studies,  rulings  and  declarations  of  principles  by  competent 
commissions  should  ultimately  develop  such  methods  of  adjustment 
of  the  parallel  interests  of  consumers  and  corporations  as  may  then 
be  embodied  in  legislation,  operating  directly  upon  the  subjects  of  it, 
without  the  necessity  of  the  intervention  of  officials  clothed  with  a 
large  discretion  in  its  application. 

In  concluding  their  report  your  committee  desire  to  acknowledge 
their  own  appreciation  of  the  inadequacy  of  their  work  as  compared  to 
the  possibilities  which  existing  conditions  suggest.  They  have  not, 
however,  felt  that  it  was  desirable  to  attempt  more  than  to  do  as 
much  pioneer  work  as  possible  for  their  successoVs,  by  indicating  the 
general  principles  in  accordance  with  which  this  work  can  be  best 
continued. 

We  believe  that  the  work  of  the  comm'ttee  is  a  great  work,  and 
should  be  continued  from  year  to  year  with  all  the  zeal  and  wisdom 
which  can  be  brought  to  bear  upon  it.  Entertaining  as  they  do  the 
thorough  conviction  that  the  interests  of  the  public-service  corporations 
of  the  country  and  of  the  communities  which  they  serve  are  in  truth 
and   in   fact  identical^   they   believe   these  interests   will   ultimately  be 
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shown  and-  acknowledged  to  be  identical.    The  energies  of  this  com- 
mittee and  of  this  association  should  be  bent  toward  bringing  about 
such   relations  between   the  public   and    private   interests  involved  as 
will  demonstrate  the  soundness  of  the  conclusion  above  stated. 
Respectfully  submitted, 

Everett  W.  Burdett,  Chairman, 

Henry  L.  Doherty, 

Alex  Dow, 

Charles  L.  Edgar, 

Samuel  Insull, 

J.  W.  LiEB,  Jr., 

Joseph  B.  McCall, 

Samuel  Scovil, 

W.  H.  Gardiner,  Secretary, 

Committee. 

report  of  the  national  electric  light  association  sub-committee  on 

MUNICIPAL  ownership. 

(June,   1907.) 

To  the  Committee  on  Public  Policy,  National  Electric  Light  Associa- 
tion : 

The  sub-committee  on  Municipal  Ownership  has  received  during 
the  year  only  one  inquiry  from  a  member  for  specific  information.  This 
inquiry  came  from  a  Texas  member  company  and  related  to  a  munici- 
pal plant  located  in  Missouri.  The  sub-committee  was  able  to  furnish 
the  information  requested.  In  addition  to  this  specific  inquiry  a  num- 
ber of  general  inquiries,  which  could  be  answered  by  reference  to 
publications  or  by  the  forwarding  of  printed  matter  on  file  in  the 
office  of  the  association,  have  been  dealt  with  directly  by  the  assistant 
secretary  of  the  association. 

The  sub-committee  has  not  thought  it  necessary  to  ask  for  reports 
from  all  member  companies,  but  has  kept  itself  generally  advised  as 
to  municipal  ownership  of  electric-lighting  p'ants  and  has  studied  with 
care  several  instances  that  appeared  to  be  of  more  than  usual  interest 
From  the  general  information  received  and  from  these  special  studies, 
tlie  sub-comniittoe  is  of  opinion  that  during  the  twelve  months  since 
the  last  convention  nmnicipal  ownership  of  electric-lighting  plants  in 
tlie  Ignited  Slates  has  been  stationary,  with  a  marked  tendency  to 
retrogre'^sion.  We  do  not  feel  warranted  in  saying  that  there  is  an 
actual  recession  in  the  municipal  ownership  of  electric  lighting  proper- 
ties. Our  opinion  is  that  the  propaganda  in  favor  of  such  ownership 
is  losing  its  vitahty  and  that  actual  retrogression  may  be  expected  to 
follow. 

To  a  large  extent  this  decadence  of  the  municipal  ownership  idea  is 
due  to  the  rapidly  approaching  culmination  of  the  idea  of  public  regu- 
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lation.  These  two  ideas  are  alternatives-  The  acceptance  of  the  idea 
that  certain  public  services  can  be  practically  and  equitably  regulated 
by  the  municpality,  or  the  state,  or  the  nation,  involves  the  abandon- 
ment of  the  earlier  popular  idea  that  municipal  ownership  of  such 
services  was  the  only  way  in  which  good  service  could  be  secured  at 
reasonable  rates.  The  socialistic  element  of  our  population,  setting 
up  ownership  and  operation  of  all  public  services  as  an  ideal,  does 
not  accept  public  regulation  as  a  substitute  for  public  ownership,  but 
only  as  a  step  toward  that  goal.  In  fact,  some  socialistic  teachers  object 
to  regulation  as  tending  to  postpone  ownership.  (See  the  articles  by 
Professor  Frank  Parsons  in  the  Boston  American  during  the  winter 
of  1905-6,  criticizing  the  Massachusetts  state  system  of  regulation.) 
But  the  general  mass  of  our  citizenship  seeks,  as  an  end,  merely  good 
service  at  reasonable  rates  and  has  no  prejudice  regarding  the  means 
by  which  this  end  shall  be  attained.  It  is  to  this  general  mass  that 
the  arguments  of  the  parties  to  any  contest  must  be  addressed  and 
it  is  by  their  votes  that  all  such  questions  must  be  decided.  At  the 
present  time  it  appears  to  us  that  the  majority  of  voters  arc  minded 
to  give  a  trial  to  public  regulation  as  a  remedy  for  grievances  from 
which  they  suflFer,  or  think  they  suflFer,  and  that  municipal  ownership 
is  temporarily  forgotten.  We  think  it  necessary  to  repeat  and  accent 
this  statement.  Municipal  ownership  is  not  discredited ;  it  is  merely 
forgotten.  It  would  be  a  serious  error  to  assume  that  the  present 
movement  of  public  sentiment  toward  public  regulation  signifies  that 
municipal  ownership  is  now  or  is  soon 'going  to  be  cons'gned  to  the 
limbo  of  discredited  theories,  along  with  such  past  crazes  as  free 
coinage  of  silver  at  a  ratio  of  16  to  i.  If  public  regulation  shall  fail 
to  establish  a  good  understanding  between  the  corporations  operating 
public  utilities  and  the  customers  of  those  corporations,  we  shall  in- 
evitably have  a  revival  of  the  cry  for  municipal  ownership. 

The  most  valuable  lessons  to  be  taught  by  the  municipal  owner- 
ship history  of  the  past  twelve  months  are  drawn  from  contests  and 
campaigns  in  wh'ch  electric  lighting  was  not  the  leading  or  immediate 
issue,  namely,  the  campaigns  leading  up  to  the  London,  England,  county 
council  elections  on  Saturday,  March  2,  1907;  the  Chicago  mayoralty 
election  and  street  railway  ordinance  vote  on  Tuesday,  April  2,  1907; 
and  a  few  contests  of  less  general  interest,  to  be  mentioned  later  herein. 
These  important  lessons  appear  to  us  to  be  as  follows: 

First  —  There  remains  in  the  mind  of  the  average  voter  a  prejudice 
against  public  service  corporations,  causing  him  to  believe  such  q^t- 
porations  guilty  of  any  charge  brought  against  them  until  they  are 
shown  to  be  innocent. 

The  difficulty  of  getting  a  fair  jury  when  a  corporation  is  a  party  to 
a  trial  is  so  well  known  that  I  need  not  present  any  proof.  The 
voter  at  an  election  should  weigh  the  evidence  before  him  exactly  as 
if  he  were  a  juryman  at  a-  trial.  Unfortunately,  a  prejudiced  voter  can 
not  be  disqualified  for  prejudice. 
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Second  —  The  recent  elections,  particularly  those  in  London  and 
Chicago,  show  that  the  initial  prejudice  of  the  voter  may  be  overcome. 

It  is  being  freely  said  by  the  proponents  of  municipal  ownership 
that  the  issue  in  I^ondon  was  not  municipal  ownership,  but  was  hi-^h 
taxation  due  to  street  openings,  and  so  forth.  (See  Everybody's 
Magasine  for  May,  page  718,  where  Mr.  Charles  Edward  Russell  says 
this.)  The  proof  to  the  contrary  is  very  complete.  Visitors  to  the 
National  Electric  Light  Association  convention  in  Washington  will 
find  on  a  table  a  scrap  book  containing  an  assortment  of  the  printed 
matter  distributed  by  both  parties  in  the  London  contest,  which,  with- 
out other  evidence,  will  prove  that  municipal  ownership  —  or,  as  it  is 
called  in  England,  municipal  trading  —  was  the  dominant  issue.  If 
any  doubt  remains,  the  statement  of  Sir  William  Treloar,  lord  mayor 
of  London,  speaking  at  the  London  automobile  show  on  March  7, 
should  settle  that  doubt.  He  said :  "  I  believe  this  election  was  gained 
not  at  all,  or  very  slightly,  on  political  lines.  It  was  a  protest  of  the 
electors  against  municipal  trading."  The  London  Times  of  February 
27,  before  the  election,  states  that  a  committee  of  the  London  Chamber 
of  Commerce  invited  all  the  reform  candidates  —  that  is  to  say,  the 
candidates  of  the  party  that  was  successful  —  to  state  whether  or  not 
they  were  opposed  to  municipal  trading  and  whether,  if  elected,  they 
would  do  what  they  could  to  oppose  the  system.  Out  of  118  candi- 
dates 84  replied  unconditionally  in  the  affirmative  to  both  questions, 
and  the  Times  adds  that  in  nearly  every  case  the  candidates  in  their 
addresses  absolutely  condemned  competition  with  private  enterprises. 
,  As  to  the  Chicago  election,  at  which  the  issue  was  municipal. or 
company  ownership  of  street  railways,  it  appears  to  us  that  the 
decisive  factor  in  the  contest  was  the  frank  disbelief  of  the  general 
voting  population  in  the  ability  of  the  municipal  government  to  give 
good  transportation  service  and  the  equally  frank  acceptance  of  the 
idea  that  a  corporation  reasonably  capitalized  and  reasonably  controlled 
could  and  would  give  the  service  required.  This  conclusion  in  the 
home  of  the  largest  municipal  lighting  plant  in  the  United  States  proves 
that  municipal  Ownership  is  not  dear  as  an  ideal  to  the  heart  of  the 
American  citizen.  He  looks  upon  it  merely  as  a  means  to  an  end  and 
accepts  it  only  when  it  appears  to  be  the  only  means  readily  available. 
A  brief  statement  of  the  Chicago  issues  and  campaign  will  be  found 
in  the  last  paragraph  of  this  report. 

Third  —  But  when  the  issue  to  be  voted  upon  is  a  question  of 
public  service  and  an  intelligent  vote  is  desired,  the  individual  voter 
must  be  reached  by  presentations  of  fact  and  argument  that  apply  to 
his  individual  case. 

It  is  not  sufficient  to  present  an  academic  discussion  of  the  question 
in  the  editorial  columns  of  newspapers.  It  is  not  sufficient  to  dis- 
tribute general  statements  of  the  issue  by  mail  to  the  registered  voters. 
It  is  not  even  sufficient  to  hold  local  or  district  meetings  to  discuss  the 
issue.    The  object  must  be  analyzed  and  its  relations  to  each  class 
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(however  small)  of  the  voting  citizenship  clearly  defined;  and  that 
part  of  the  analysis  that  applies  to  the  case  of  each  voter  must  be  got 
into  the  hands  and  into  the  mind  of  that  voter. 

The  foregoing  program  is  a  large  one.  Nevertheless,  it  is  the  only 
program  that  leads  to  success.  It  is  not  a  new  program.  It  has  already 
been  followed  to  the  letter,  and  with  success.  The  denunciation  of 
corporations  by  professional  politicians  and  agitators,  by  devotees  of  the 
socialistic  cult,  and  by  well-meaning  students  of  social  conditions,  has 
never  ceased  and  has  in  recent  years  become  so  voluminous  and  so  able 
as  to  have  an  effect  on  the  mind  of  every  citizen.  The  general  reader 
of  press  and  magazine  articles  and  the  listener  to  socialistic  adjjresses 
from  platform  or  pulpit  do  not  always  accept  what  they  are  told  as 
gospel,  but  do  always  receive  the  impression  that  where  there  is  so 
much  smoke  there  must  be  some  fire.  And  the  individual  who  finds  it 
hard  to  make  a  living  is  quick  to  accept  a  theory  that  charges  to 
corporate  greed  the  origin  of  his  evil  circumstances.  When,  to  voters 
prejudiced  by  such  impressions  and  beliefs,  a  scheme  of  public  owner- 
ship is  proposed,  with  promises  of  reduced  cost  of  service,  reduced 
taxes,  and  plenty  of  jobs  for  deserving  citizens,  it  takes  a  strong 
showing  of  personal  advantage  to  secure  votes  against  the  proposal. 
The  printed  matter  used  in  the  London  campaign  is  an  excellent 
illustration  of  such  personal  argument.  The  references  to  increased 
rentals  due  to  increased  taxes  on  household  premises;  to  idleness  of 
workmen  because  former  employers  had  been  taxed  out  of  the  munici- 
pality; to  lost  trade  and  bad  debts  of  small  shopkeepers  because  their 
customers,  being  idle,  had  no  means  wherewith  to  buy  or  pay  —  these 
were  lessons  that  found  apt  scholars.  In  Chicago  the  object  lessons 
of  bad  street  railway  service  getting  daily  worse  while  politicians  de- 
bated "  immediate  municipal  ownership,"  and  districts  without  service 
because  capital  declined  to  make  investments  subject  to  summary  con- 
fiscation—  these  lessons  reached  every  voter.  In  an  earlier  successful 
campaign  against  municipal  ownership  —  that  in  Cleveland  in  1902 
against  the  proposal  to  engage  the  city  in  the  electric  light  business  — 
effective  work  was  done  by  showing  foreign-born  voters,  by  circulars 
printed  in  their  mother  tongue,  that  the  taxes  on  their  much-prized 
homesteads  would  be  increased  in  order  to  reduce  the  cost  of  some- 
thing that  to  their  frugal  minds  appeared  to  be  a  luxury. 

The  Chicago  "  Immediate  Municipal  Ownership  "  campaign,  although 
electric  lighting  was  not  the  direct  issue*  is  of  such  value  as  an 
illustration  of  the  present  temper  of  the  public  that  we  think  it  well 
to  present  a  brief  statement  of  its  issue  and  history  as  a  conclusion  to 
this  report. 

In  Chicago  events  would  indicate  that  the  crest  of  the  wave  or 
craze  for  municipal  ownership  has  been  passed,  and  that  this  crest 
occurred  with  the  nomination  of  Mr.  Edward  F.  Dunne  for  mayor  of 
Chicago,  in  the  spring  of  1905,  on  an  immediate  municipal  ownership 
t)latf6rm;  also  with  the  passing  on  the  part  of  the  legislature  of  the 
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state  of  Illinois  of  a  bill  providing  for  the  issuance  of  certificates 
known  as  Mueller  certificates,  proceeds  from  the  sale  of  which  were 
to  be  used  by  the  city  of  Chicago  in  the  purchase  of  street  railroads 
and  equipment  for  a  municipal  traction  system.  At  that  time  the  long 
period  of  discussion  and  legal  fighting  that  attended  the  closing  years 
of  the  principal  franchises  of  the  street  railway  companies  had  cul- 
minated in  the  failure  of  the  traction  corporations  to  come  to  any 
terms  with  the  city  in  the  matter  of  extension  of  rights  and  in  the 
actual  termination  of  said  principal  franchises.  During  this  period  of 
suspense  and  agitation  the  street  railway  properties  had  been  allowed 
to  run  down  and  the  equipment  and  service  had  become,  to  say  the 
least,  extremely  unsatisfactory.  This  was  no  more  than  might  natur- 
ally 4iave  been  expected,  as  the  owners  of  the  traction  securities  could 
hardly  be  blamed  for  declining  to  put  up  more  money  and  authorize 
heavy  expenditures  for  improvements  when  the  leaders  of  large  bodies 
of  people  were  openly  advocating  the  practical  confiscation  of  their 
property. 

A  long-suffering  public,  not  well  informed  and  not  having  had  an 
opportunity  to  thoroughly  masticate  the  subject,  was  anxious  to  sup- 
port anything  that  seemed  to  promise  the  quickest  amelioration  of  the 
existing  conditions,  and  Mr.  Dunne,  backed  by  a  good  record  as  a 
judge  and  promising  immediate  municipal  ownership  with  greatly 
improved  service,  was  elected  by  a  majority  of  approximately  40,000 
votes.  A  few  months,  however,  satisfied  the  most  unthinking  of  the 
people  that  not  only  was  it  impossible  to  institute  municipal  ownership 
immediately,  even  if  authority  and  means  had  been  immediately  avail- 
able, but  that  the  legal-  rights  of  the  traction  companies  must  be  settled, 
in  the  courts  if  necessary,  whether  the  people  wished  it  or  not;  the 
issuing  of  Mueller  certificates  for  the  purchase  of  the  roads  must  be 
submitted  to  the  people  at  a  regular  election,  and,  furthermore,  these 
voters  had  begun  to  realize  that  perhaps  municipal  ownership  was, 
after  all,  not  what  they  wanted. 

A  year  passed,  and  the  questions  above  were  submitted  to  the 
people.  The  right  to  issue  Mueller  certificates  was  given  by  so  slender 
a  majority  that  it  was  looked  upon  by  those  opposed  to  municipal 
ownership  as  a  practical  defeat  of  the  scheme,  and  the  proposition  to 
permit  the  municipality  to  operate  the  roads  was  decisively  lost.  A 
short  period  of  education  followed,  and  a  committee  of  the  city  council 
appointed  to  confer  with  the  railroads,  and  if  possible  submit  some 
plan  for  the  solving  of  the  problem,  finally  gave  evidence  that  there 
seemed  to  be  a  common  ground  on  which  the  people  and  the  street 
railways  could  come  togetlier.  This  took  form  in  an  ordinance  which 
established  a  value  upon  the  properties  of  the  street  railways,  promised 
them  reasonable  franchises  and  an  opportunity  to  obtain  a  fair  return 
on  the  new  capital  to  be  invested,  insured  the  city  very  fair  compensa- 
tion in  exchange  for  the  franchises,  and  arranged  a  plan  by  which  the 
service  should  be  promptly  improved  and  the  city  should  have  proper 
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control  of  the  action  of  the  companies.  This  ordinance  was  introduced 
and  passed  by  a  large  majority  of  the  city  council.  It, ^however,  did  not 
meet  with  tlie  approval  of  Mayor  Dunne,  who  vetoed  it,  and  it  was 
thereupon  passed  over  the  mayor's  veto.  Then  the  municipal  ownership 
party  secured  within  the  time  limit  a  sufficient  number  of  signatures 
to  require  its  submission  to  the  vote  of  the  people.  The  approval  of 
the  ordinance  was  the  principal  plank  in  the  platform  of  the  repub- 
lican candidate  and  the  contest  aroused  the  interest  of  the  people.  The 
action  of  the  city  council  in  passing  the  ordinance  was  indorsed  by  a 
majority  of  33,000  and  the  republican  candidate  was,  while  running 
somewhat  behind  the  vote  on  the  traction  ordinance,  elected  by  a 
majority  of  13,000  votes,  the  first  republican  mayor  to  be  elected  by 
the  people  within  a  period  of  nearly  twenty  years. 

One  can  only  speculate  as  to  the  exact  analysis  of  this  vote,  but 
the  general  feeling  is  that,  in  view  of  the  democratic  tendency  of  the 
city  and  the  strength  of  the  democratic  organization,  it  represented 
very  much  more  of  a  revulsion  of  feeling  on  the  part  of  the  general 
public  in  the  matter  of  municipal  ownership  than  the  figures  would 
indicate.  In  other  words,  that  an  overwhelming  percentage  of  the  right- 
thinking  and  intelligent  element  of  the  conununity,  which  represents  the 
balance  of  power,  had  after  mature  consideration  come  to  the  con- 
clusion that  private  ownership,  under  proper  conditions  as  to  regula- 
tion, would  be  very  much  more  satisfactory  to  the  public  and  to  the 
general  interests  of  the  municipality  and  its  citizens  than  would 
municipal  ownership. 

As  to  the  Mueller  certificates,  there  has,  since  their  authorization 
by  legislative  enactment  and  by  the  indorsement  of  the  people,  been 
much  speculation  as  to  their  legality,  and  also,  in  financial  circles,  as 
to  the  city's  ability  to  put  them  out  on  any  warrantable  basis  or  so  to 
invest  the  city  with  any  substantial  amount  of  the  face  value  that  they 
represent,  but  this  speculation  has  been  brought  to  an  abrupt  close  by 
action  of  the  Supreme  Court  of  Illinois,  in  a  decision  handed  down  in 
April,  1907,  holding  that  mqst  of  the  essential  features  of  the  act  are 
illegal  and  indicating  that,  while  there  may  be  a  possibility  of  curing 
them,  it  can  not  be  done  in  a  way  that  will  leave  the  law  effective  for 
the  purpose  intended.  In  fact,  the  decision  is  sweeping  and  is  looked 
upon  by  all  intelligent  people  as  an  absolute  death-blow  to  the  city's 
ambition  to  sometime  own  the  street  railways. 

Respectfully  submitted, 

Alex  Dow,  Chairman, 
Samuel  Insull,/ 

Sub-committee. 
20 
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REPORT  OF  THE  NATIONAL  ELECTRIC  UGHT  ASSOCIATION  SUB-COMMITTEE  ON 
.  PUBUC    REGULATIONS    AND   CONTROL. 

(June,  1907.) 

To  the  Committee  on  Public  Policy,  National  Electric  Light  Asso- 
ciation: 

The  report  of  the  secretary  of  the  Committee  on  Public  Policy  in 
reference  to  measures  introduced  in  the  various  state  legisla^tures  that 
have  been  in  session  this  winter,  indicates  that  there  has  been  a  variety 
of  measures  introduced  in  almost  all  of  these  legislative  bodies 
affecting  public  service  corporation's. 

This  proposed  legislation,  where  unfriendly,  is  not  solely  the  result 
of  antagonism  to  the  municipal  public  utility  companies,  but  is 
undoubtedly  prompted  in  no  slight  degree  by  the  agitation  for  a  more 
strict  control  and  regulation  of  the  steam  railroads. 

The  movement  is  a  natural  one  in  itself.  Regulation  by  force  of 
competition,  potential  or  actual,  has  been  the  policy  of  all  states  from 
the  time  public  utilities  werie  first  developed^  to  the  pfesent  day.  This 
method  of  regulation  required  secrecy  of  accounting  on  the  part  of 
public  utility  corporations.  No  corporation  could  justly  be  required  to 
expose  its  accounts  to  a  competitor.  This  condition  prevented  the 
public  from  obtaining  accurate  knowledge  of  facts  necessary  to  the 
formation  of  an  intelligent  public  opinion. 

To  secure  relief  and  immunity  from  the  evils  of  regulation  by 
competition,  public  opinion  has  been  led  to  demand  a  policy  of  state 
regulation  or  of  municipal  ownership.  State  regulation,  if  it  is  to  be 
intelligent,  must  have  the  means  of  securing  an  accurate  knowledge 
of  facts.  This  requires  the  substitution  of  public  accounting  for  secrecy 
of  accounting.  This  change  requires  the  abandonment  of  the  policy 
of  competition.  Public  utility  corporations  must  be  given  protection  in 
their  business  in  consideration  of  their  giving  full  information  to  the 
public  regarding  their  accounts. 

In  view  of  these  facts,  the  wise  course  would  seem  to  consist,  not 
in  an  attempt  to  stem  the  tide  of  public  opinion,  but  rather  in  seeking  to 
evolve  and  define  that  method  of  public  supervision  and  measure  of 
control  which  will  permit  of  the  attainment  of  the  maximum  efficiency 
of  operation  and  thus  give  to  users  the  service  they  require  at  the 
least  possible  cost  to  them  and  at  the  same  time  allow  such  fair  and 
commensurate  returns  upon  the  capital  required  that  it  can  be  readily 
provided,  to  the  end  that  the  companies  shall  conduct  their  business  in 
the  most  progressive  and   enterprising  manner. 

Your  committee  is  of  the  opinion  that  the  National  Electric  Light 
Association  should  take  the  position  that  it  is  in  favor  of  a  proper 
system  of  regulation  by  properly-constituted  authorities,  provided  that 
hand  in  hand  with  the  regulation  shall  go  proper  and  adequate  pro- 
tection for  the  capital  investment  in  these  corporations.    This  means 
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that  the  regulating  authority,  wherever  it  is  vested,  shall  be  vested  in 
such  a  body  that  the  individuals  comprising  it  shall  be  assured  of  a 
fixed  tenure  of  position,  so  as  to  be  free  from  dictation  from  any 
political  source  as  well  as  from  the  pressure  of  any  local  sentiment 
which  might  prevent  them  from  dealing  with  all  interests  concerned  with 
justice. 

If  commissions  be  constituted  they  should  receive  their  appointment 
directly  from  the  state  authorities,  and  the  terms  of  the  members 
thereof  should  be  for  lengthy  and  fixed  periods  of  time,  their  tenure 
of  office  expiring  at  different  dates. 

Eacn  lawgiving  power  of  regulation  should  contain  within  itself 
a  dearly-stated  rule  by  which  the  reasonableness  of  the  regulation 
shall  be  determined.  Such  a  rule  enacted  in  the  law  will  go  very 
far  toward  removing  all  causes  of  difference  of  opinion  between  public 
utility  corporations  and  state  commissions,  as  both  parties  will  be 
equally  capable  of  determining  for  themselves  whether  or  not  their  own 
act  as  a  corporation,  or  their  own  order  as  a  commission,  will  stand 
the  test  of  reasonableness  by  the  application  of  the  rule.  Beyond  this, 
should  the  two  parties  be  unable  to  agree  and  appeal  to  the  courts,  the 
decision  of  the  courts  would  necessarily  be  rendered  according  to  the 
law,  and  thus  the  legal  rule  for  determining  the  reasonableness  of  an 
act  would  receive  judicial  construction  that  would  be  acknowledged  to 
be  final  and  binding  upon  both  parties.  It  is  as  necessary  that  laws 
giving  powers  to  such  commissions  shall  define  and  regulate  their 
actions  as  it  is  that  they  shall  define  and  regulate  the  action  of  public 
utility  corporations.  Evils  that  in  the  past  may  have  resulted  from 
permitting  "public  utility  corporations  to  be  the  sole  judges  of  the 
reasonableness  of  their  own  acts  will  result  from  creating  state  com- 
missions to  carry  into  effect  a  state  policy  of  public  regulation  and 
making  such  a  commission  the  sole  judge  of  the  reasonableness  of  its 
own  acts. 

The  duties  required  of  any  commission  in  properly  regulating  and 
supervising  the  operation  of  public  utility  companies  are  such  that  a 
knowledge  of  the  conditions  that  the  public  utility  companies  have  to 
meet  is  absolutely  necessary.  Individuals  who  find  themselves  suddenly 
intrusted  with  power  should  not  proceed  to  exercise  it  rashly  or  hastily, 
or  according  to  some  preconceived  notion.  They  should  first  familiarize 
themselves  with  the  business  that  they  are  empowered  to  regulate. 

There  is  a  community  of  interest  between  the  public  served  and  the 
corporation  serving  it.  The  regulating  body's  goal  should  be  to  see 
that  happy  medium  as  to  prices  charged  and  return  upon  capital  arrived 
at  which  will  result  in  maximum  benefits  in  the  way  of  services. 

Your  committee  believes  that  it  should  be  impressed  upon  the 
officials  controlling  public  utility  corporations  that  the  public  will  is  that 
these  companies  shall  exist,  not  primarily  to  make  dividends  upon 
certain  investments  of  capital,  but  as  the  most  efficient  means  of  sup- 
plying the  public's  needs.    Every  effort  should  be  made  to  have  the 
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public  fully  understand  and  appreciate  the  fact  that,  in  order  to  secure 
the  maximum  benefits  from  aiiy  corporation  that  it  authorizes  to  furnish 
it  with  a  service  it  needs,  it  must  permit  this  corporation  to  receive  an 
ample  return  upon  the  investment,  which  return  upon  its  investment 
must  be  commensurate  with  the  risk  assumed,  and  that  the  risk  assumed 
in  the  electric  light  and  power  business  has  in  it  most  of  the  elements 
of  a  manufacturing  risk. 

We  desire  specifically  to  point  out, that  all  the  burden  of  expense 
imposed  by  special  regulations  and  special  taxes  upon  the  public  utility 
company  are  additional  burdens  thrown  upon  its  service  and  paid  for 
by  its  consumers.  The  interest  of  the  consumer  in  our  industry  is 
directly  and  primarily  in  the  price  at  which  we  furnish  adequate  service, 
and  such  special  taxes  must  necessarily  impose  upon  the  consumer  an 
unjust  proportion  of  the  burden  of  taxation. 

CONCLUSION. 

The  sub-committee's  conclusions  are: 

First  —  That  the  National  Electric  Light  Association  should  favor 
properly-constituted  general  supervision  and  regulation  of  the  electric 
light  industry. 

Second  —  That  if  state  commissions  be  constituted  they  should  be 
appointed  in  that  manner  which  will  give  them  the  greatest  freedom 
from  local  and  political  influences,  to  the  end  that  their  rulings  shall 
be  without  bias. 

Third  —  That  state  commissions  should  be  clothed  tvith  ample 
powers  to  control  the  granting  of  franchises,  to  protect  users  of  service 
against  unreasonable  charges  or  improper  discriminations,  to  enforce 
a  uniform  system  of  accounting  and  to  provide  for  publicity.  If  the 
state  provides  for  publicity  on  the  one  hand,  on  the  other  hand  it 
should  safeguard  investments.  Regulation  and  publicity  would  be  a 
grevious  wrong  unless  accompanied  by  protection. 

In  the  conferring  of  these  powers,  great  care  should  be  taken. 
Regulation  in  and  of  itself  necessarily  introduces  a  factor  of  resistence 
to  the  adoption  of  new  methods  and  to  progress  generally.  Hence  in 
the  interest  of  lower  costs,  and  consequent  lower  charges  to  users  of 
service,  the  functions  of  the  commissions  should  be  confined  within 
strictly  regulative  lines. 

Respectfully  submitted, 

Samuel  Scovil,  Chairman, 
Joseph  B.  McCall, 

Sub-com^nittee. 

Vice-President  Shaw: — The  next  order  of  business  is 
the  report  of  the  Nominating  Committee.  The  chairman,  Mr. 
W.  Caryl  Ely,  will  present  the  report. 
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REPORT  OF  THE  NOMINATING  COMMITTEE. 

To  the  American  Street  and  Interurban  Railway  Association. 
Gentlemen: — The  Nominating  Committee  presents  an  en- 
tirely unanimous  report  and  suggests  for  your  action  the 
Txames  of  the  following  gentlemen  for  election  to  the  respective 
offices  in  this  association: 

For  President — Calvin  G.  Goodrich,  of  Minneapolis. 
For  1st  Vice-President  —  James  F.  Shaw,  of  Boston. 
For  2d  Vice-President  —  Arthur  W.  Brady,  of  Anderson, 
Ind. 

.For  3d  Vice-President  —  Thomas  1^1.  McCarter,  of  Newark, 
N.  I 

For  Members  of  the  Executive  Committee  —  The  President, 
Vice-Presidents,  and  Frank  R.  Henry,  of  St.  Louis,  President 
of  the  Accountants'  Association;  Fred.  G.  Simmons,  of  Mil- 
waukee, President  of  the  Engineering  Association;  H.  R. 
Goshorn,  of  Philadelphia,  President  of  the  Claim  Agents' 
Association. 

Respectfully  submitted, 

W.  Caryl  Ely,  Chairman, 
C.  S.  Sergeant, 
A.  E.  Lang, 

Committee  on  Nominations. 

Mr.  Ely: — I  would  like  to  say  in  connection  with  the  re- 
port of  the  Nominating  Committee,  but  not  with  the  intention 
of  drawing  distinctions  between  men  so  far  as  degrees  of  ex- 
cellence are  concerned,  that  Mr.  Goodrich,  who  has  been  such 
a  busy  man,  and  as  you  all  know  probably  the  chief  instrument 
in  building  up  the' great  system  which  is  pictured  here  before 
us,  certainly  honors  the  association  in  consenting,  under  all 
the  circumstances  and  after  the  most  frank  talk  with  some  of 
the  members  of  the  Nominating  Committee,  in  which  he 
showed  a  keen  realization  on  his  part  of  the  burden  of  labor 
involved  in  assuming  the  presidency.  That  Mr.  Shaw,  of 
Boston,  who  is  a  very  busy  man,  should  be  willing  to  serve  in 
the  capacity  of  first  vice-president  with  the  idea  that  he  will 
work  and  labor;  that  Mr.  Arthur  W.  Brady,  of  Anderson, 
Ind.,  should  feel  in  that  way ;  that  the  Honorable  Thomas  N. 
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McCarter,  who  has  occupied  the  very  distinguished  position  of 
Attorney  General  of  New  Jersey,  in  the  discharge  of  the 
duties  of  which  office  he  accentuated  his  abiHties  to  such  an 
extent  that  his  name  has  become  a  pubHc  name  throughout  the 
country,  and  who  now  occupies  the  position  of  president  of  the 
PubHc  Service  Railway  Company,  that  he  should  be  willing  to 
come  in  and  express  himself  as  he  has  to  the  chairman  of  the 
Nominating  Committee 'and  that  he  would  be  glad  to  under- 
take any  service  on  behalf  of  this  association ;  all  these  things 
ought  to  make  the  members  of  the  association  who  know  of 
them  and  who  are  participating  in  these  meetings  feel  satis- 
fied that  we  are  making  progress  upward  and  not  downward. 

Vice-President  Shaw  : —  What  is  the  pleasure  of  the  con- 
vention on  the  report  of  the  Nominating  Committee? 

Mr.  Harries  : —  I  move  the  adoption  of  the  report  and  that 
the  secretary  cast  a  ballot  for  the  officers  named. 

(Motion  carried.) 

Vice-President  Shaw: — The  secretary  announces  he  has 
cast  a  ballot  as  directed,  and  the  gentlemen  are  declared 
elected. 

The  next  business  will  be  the  report  of  the  Committee  on 
Resolutions,  which  will  be  presented  by  Mr.  Davies,  of  Cleve- 
land, who  is  a  member  of  the  committee. 


REPORT  OF  COMMITTEE  ON  RESOLUTIONS. 

To  the  American  Street  and  Interurhan  Railway  Association: 

Gentlemen:  —  Your  Committee  on  Resolutions  begs  to  submit  the 
following  report: 

I.  Whereas,  The  American  Street  and  Interurban  Railway  Manu- 
facturers' Association  has  assembled  and  placed  for  examination  a  very 
complete,  excellent  and  interesting  exhibit  of  railway  appliances  for  the 
inspection  of  the  members  of  this  association ;  and 

Whereas,  The  arrangement  of  the  exhibits  with  respect  to  artistic 
effects  as  well  as  with  regard  to  convenience  and  facility  for  examining 
them  gives  evidence  of  the  most  careful  and  painstaking  thought;  and 

Whereas,  The  social  and  entertainment  features  provided  by  the 
American  Street  and  Interurban  Railway  Manufacturers*  Association 
have  been  most  carefully  planned  and  carried  out, 

Now,  therefore,  he  it  Resolved,  That  the  American  Street  and  Inter- 
urban Railway  Association  place  on  record  its  appreciation  and  thanks 
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to  the  American  Street  and  Interurban  Railway  Manufacturers'  Asso- 
ciation, its  officers,  executive  committee  and  its  members  collectively 
and  individually,  for  their  energetic  and  tireless  efforts  in  producing 
these  most  successful  results. 

II.  Whereas,  The  members  and  guests  of  the  American  Street 
and  Interurban  Railway  Association  are  under  very  great  obligations 
to  the  mayor  of  Atlantic  City,  the  Atlantic  City  Business  Men's  Asso- 
ciation, the  Atlantic  City  Hotel  Men's  Association,  the  Atlantic  City 
Bureau  of  Publicity,  the  telephone  and  telegraph  companies  and  the 
technical  and  local  press,  for 'numberless  courtesies  and  attention,  in- 
cluding facilities  for  exhibiting  street  railway  materials  and  appliances 
and  other  privileges  and  attentions, 

Now^  therefore,  he  it  Resolved,  That  the  thankful  acknowledgments 
of  this  association  be  tendered  therefor. 

III.  Resolved,  Also,  that  the  association  is  indebted  to  its  officers 
for  their  faithful  work  during  the  year,  to  the  authors  of  the  papers 
that  have  been  read  and  to  the  standing  and  special  committees  of  the 
association  for  their  carefully  prepared  and  valuable  reports. 

Respectfully  submitted, 

C.  D.  Wyman,  Chairman, 
C.  S.  Sergeant, 
H.  J.  Davies, 

Committee  on  Resolutions, 

Vice-President  Shaw: — Gentlemen,  you  have  heard  the 
report  of  the  Committee  on  Resolutions.  What  action  will 
you  take  in  regard  to  it? 

Mr.  Lang  : —  I  move  that  the  report  be  adopted. 

(Motion  carried.) 

Mr.  Ely  : —  Mr.  President,  I  have  a  resolution  which  is  the 
outcome  of  the  discussion  at  the  executive  session  held  yester- 
day afternoon,  at  the  end  of  which  this  resolution  was  directed 
to  be  prepared  as  receiving  the  unanimous  sanction  of  the 
meeting : 

"  Whereas,  Experience  has  demonstrated  the  desirability  and  use- 
fulness of  our  existing  affiliated  organizations;  and 

"  Whereas,  It  has  appeared  from  discussion  that  another  organ- 
ization of  similar  character  should  be  created,  to  which  should  be 
committed  lines  of  work  pertaining  to  transportation,  traffic  and  gen- 
eral operation, 

"  Now,  therefore,  be  it  Resolved,  That  the  executive  committee  be 
and  hereby  is  requested  to  take  such  steps  as  it  may  deem  desirable 
to  encourage  the  formation  of  such  an  organization." 

Under  the  circumstances  and  the  time  being  short,  the  fact 
being  as  I  stated  that  this  has  received  the  unanimous  ap- 
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proval  of  the  executive  session  of  yesterday,  and  inasmuch  as 
the  resolution  is  self-explanatory  to  a  very  great  extent,  I  have 
no  remarks  to  make  and  therefor  move  the  adoption  of  the 
resolution. 

(The  resolution  was  unanimously  adopted.) 

Vice-President  Shaw: — Mr.  L.  T.  Peck,  of  the  Honolulu 
Street  Railway  Company,  is  present,  and  I  believe  he  has  some 
interesting  infonnation  regarding  the  correction  of  the  abuse 
of  transfer  privileges,  which  may  be  of  value  to  the  members 
of  the  association. 

Mr.  Peck  : —  I  do  not  want  to  take  up  any  time  of  the  con- 
vention in  this  matter,  but  I  thought  perhaps  a  few  of  the 
members  might  have  some  such  problems  as  we  have  had  in 
Honolulu  with  transfers,  and  that  you  might  be  interested  in 
knowing  what  we  have  done  there  to  checkmate  some  of  the 
abuses  of  the  transfer  system.  Under  our  franchise  we  had  a 
provision  that  for  one  fare  a  passenger  could  go  from  any 
point  on  the  system  to  any  other  point  on  the  system.  He  was 
not  compelled  to  take  the  shortest  route,  neither  could  the  com- 
pany select  the  route  for  the  passenger.  The  result  of  this 
law  was  that  we  had  a  number  of  abuses  of  the  transfer 
privileges.  We  have  a  number  of  parallel  lines  with  cross 
lines  intersecting  them,  and  we  soon  found  that  by  the  use  of 
the  ordinary  transfer  system  we  had  a  great  deal  of  around- 
tbe-circle  riding,  a  great  many  people  who  for  one  fare  would 
go  down  town  and  attend  to  their  business  and  come  back  on 
a  transfer. 

After  standing  several  lawsuits,  and  being  worsted  every 
time,  and  losing  a  great  deal  of  money  for  suits  for  the  eject- 
ment of  passengers,  apparently  circle  riders  on  our  cars,  we 
adopted  a  through  transfer.  That  is,  when  the  passenger  pays 
his  fare  we  give  him  a  transfer  which  he  keeps  to  the  end  of 
the  journey.  It  not  only  identifies  the  line  on  which  his  jour- 
ney originated,  but  also  identifies  the  zone  of  the  line  on  which 
his  journey  originated.  On  line  No.  i,  if  a  passenger  gets  on 
between  zone  A  and  zone  B,  it  is  punched  on  the  ticket  to  show 
that  he  got  on  line  No.  i  between  zone  A  and  zone  B.  The 
passenger  hokls  this  ticket  and  he  can  go  in  a  certain  direction, 
'  but,  if  he  attempts  to  get  back  to  his  starting  point,  when  he 
presents  his  original  transfer  ticket  to  the  conductor  of  the 
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criginal  line,  the  conductor  sees  not  only  a  transfer  ticket 
punched  for  his  own  line,  but  a  transfer  ticket  in  which  the 
zone  on  the  line  is  marked,  showing  the  beginning'  of  the  pas- 
senger's journey.  If  he  comes  back  to  some  point  on  that 
zone,  he  cannot  go  through,  the  courts  having  held  that  to 
go  over  the  same  identical  rails  in  either  dh-ection  a  second 
time  constitutes  an  attempted  fraud  on  the  corporation. 
Therefore,  we  punch  the  zone  in  which  the  journey  originates, ' 
and  the  passenger  may  transfer  from  line  to  line  on  his  original 
identification  transfer  slip,  but  he  cannot  go  back  over  the 
line  on  which  the  journey  originated,  or  pass  the  zone,  on 
this  transfer.  We  have  used  this  system  for  two  years  and  we 
have  not  had  any  abuse  of  it  that  has  rfot  been  detected  and 
prevented. 

(President  Beggs  in  the  chair.) 

President  Beggs  :—  You  have  heard  me  a  great  deal  during 
the  last  two  or  three  years,  and  there  may  be  some  gentlemen 
who  feel  it  a  relief  to  know  that  he  who  has  been  president  of 
your  association  for  the  past  twelve  months  and  who  has  been 
one  of  the  co-laborers  in  the  interests  of  the  association  with 
ethers  who  have  given  careful  thought  and  earnest  continuous 
work  to  bring  this  association  to  its  present  condition,  will  not 
burden  you  hereafter  with  so  many  talks  from  the  president. 

I  do,  however,  desire  to  sincerely  and  heartily  thank  the 
entire  membership,  not  only  the  American  Street  and  Inter- 
urban  Railway  Association,  but  likewise  the  Accountants'  As- 
sociation, the  Engineering  Association,  the  Claim  Agents'  As- 
sociation, and  last,  but  by  no  means  least,  the  American  Street 
and  Interurban  Railway  Manufacturers'  Association,  for  their 
uniform  courtesy  and  consideration  during  my  term  as  presi- 
dent, and  I  could  not  bespeak  for  the  new  officers  and  ex- 
ecutive committee  greater  consideration ,  or  give  them  greater 
assurance  of  the  continued  successful  administration  of  the 
f.ffairs  of  the  association  than  to  be  able  to  assure  them,  which 
I  feel  warranted  in  doing,  of  .that  continued  and  united  sup- 
port from  these  various  affiliated  associations  which  are  from 
year  to  year  becoming,  in  my  judgment,  more  imix^rtant.  I 
therefore  again  say  I  thank  you.  I  s]:all  always  lfx)k  back 
—  the  chances  are  it  is  not  for  many  years  —  I  shall  always 
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look  back,  as  one  of  the  greatest  honors  I  have  received  in 
the  street  railway  business,  to  my  year's  administration  as 
president  of  this  association.  I  desire  to  pledge  without  res- 
ervation or  qualification  to  the  incoming  officers  and  executive 
committee  of  this  and  the  affiliated  associations,  just  as  earnest 
work  as  I  have  given  in  the  ^ast,  notwithstanding  I  will  not 
have  the  same  degree  of  responsibility.  I  thank  you, 
gentlemen. 

On  motion,  the  convention  adjourned,  sine  die. 


Digitized  by  LjOOQIC 


CONSTITUTION  AND  BY-LAWS 

OF    THE 

AMERICAN    STREET    AND    INTERURBAN    RAILWAY 
ASSOCIATION. 


CONSTITUTION. 

Name  and  Location. 

I.  a.  The  name  of  the  Association  shall  be  the  "American  Street 
and  Intenirban  Railway  Association." 

b.  The  headquarters  of  the  Association  shall  be  located  in  the  City 
of  New  York. 

Objects. 

II.  The  objects  of  the  Association  shall  be  as  follows: 

a.  The  discussion  and  recommendation  of  methods  of  construction, 
management  and  operation  of  street  and  interurban  railways,  and  of 
safeguarding  the  interests  of  the  same. 

b.  The  establishment  and  maintenance  of  a  spirit  of  co-operation 
among  the  members,  and  the  encouragement  of  friendly  relations  be- 
tween the  companies  and  the  public. 

c.  The  acquisition  of  experimental,  statistical  and  scientific  knowl- 
edge relating  to  the  construction,  equipment  and  operation  of  street 
and  interurban  railways  and  the  diffusion  of  this  knowledge  among 
the  members. 

Members. 

III.  The  membership  of  this  ^Association  shall  consist  of  two 
classes  as  follows: 

a.  Active  Members,  consisting  of  American  street  and  interurban 
railway  companies,  or  lessees,  or  individual  owners  of  street  and  inter- 
urban railways.  Each  member  shall  be  entitled  to  one  vote,  which 
shall  be  cast  by  the  properly  accredited  delegate. 

b.  Associate  Members,  consisting  of  individuals,  co-partnerships  and 
corporations,  who  are  actively  identified  with  street  and  interurban 
railway  interests,  and  other  persons  who  in  the  opinion  of  the  Execu- 
tive Committee  have  had  experience  of  such  a  nature  as  to  render 
desirable  their  connection  with  the  Association.  The  privileges  of  the 
associate  members  shall  be  similar  to  those  of  the  active  members 
excepting  that  they  shall  not  be  entitled  to  vote  or  hold  office,  nor  shall 
they  have  the  privileges  of  the  floor  unless  permitted  by  the  Asso- 
ciation. 
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Amendments. 

IV.  This  Constitution  may  be  amended  by  a  two-thirds  vote  of  the 
members  present  at  a  regular  meeting,  provided  the  proposed  amend- 
ment shall  have  the  approval-  of  two-thirds  of  the  Executive  Com- 
mittee, and  provided  that  a  copy  shall  have  been  sent  to  each  of  the 
active  members  at  least  thirty  days  prior  to  the  date  of  the  meeting 
at  which  the  proposed  amendment  is  to  be  acted  upon. 


BY-LAWS. 

Election  of  Members. 

I.  Every  applicant  shall  signify  his  desire  to  the  Secretary,  enclos- 
ing the  requisite  fee.  All  applications  for  membership  shall  be  referred 
to  the  Executive  Committee,  a  two-thirds  vote  of  the  members  of  the 
Executive  Committee  by  ballot  being  necessary  to  election.  In  case 
of  rejection  the  membership  fee  shall  be  returned.  The  Executive 
Committee  shall  report  at  each  meeting  the  names  of  new  members 
elected. 

Officers. 

II.  a.  The  officers  shall  consist  of  a  President,  Vice-Presidents 
equal  in  number  to  the  number  of  affiliated  associations,  a  Treasurer 
and  a  Secretary.  The  officers  shall  assume  their  duties  immediately 
after  the  meeting  at  which  they  are  elected. 

b.  The  President  and  Vice-Presidents  of  the  Association  shall  be 
elected  at  the  Annual  Meeting  of  the  Association.  All  such  elections 
shall  be  by  ballot,  and  a  majority  of  the  votes  of  all  the  members 
present  shall  be  necessary  to  an  election.  The  Secretary  and  Treas- 
urer shall  be  appointed  by  the  Executive  Committee.  The  offices  of 
Secretary  and  Treasurer  may  be  held  by  one  and  the  same  person; 
and  the  work  of  the  Treasurer's  office  shall  be  performed  in  the 
Secretary's  office. 

President  and  Vice-Presidents. 

III.  The  President  shall  be  the  chief  executive  officer  of  the  Asso- 
ciation. He  shall  preside  at  the  meetings  of  the  Association  and  of 
the  Executive  Committee.  In  the  absence  of  the  President  any  duties 
devolving  upon  him  may  be  performed  by  one  of  the  Vice-Presidents. 

Treasurer. 

IV.  The  duties  of  the  Treasurer  shall  be  to  receive,  safely  keep 
and  account  for  all  moneys  of  the  Association ;  to  keep  correct  accounts 
of  the  same,  and  to  pay  all  bills  approved  by  the  President.  He  shall 
make  an  annual  report  to  be  submitted  to  the  Association.    He  shall 
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give  a  bond  to  the  President  in  such  sum,  and  with  such  sureties,  as 
shall  be  approved  by  the  Executive  Committee.  He  shall  be  paid  a 
salary  fixed  by  the  Executive  Committee. 

Secretary. 

V.  The  duties  of  the  Secretary  be  as  follows : 

a.  To  take  minutes  of  all  proceedings  of  the  Association  and  of  the 
Executive  Committee  and  to  enter  them  in  books  proper  for  the 
purpose. 

b.  To  conduct  the  correspondence  of  the  Association. 

c.  To  read  minutes  and  notices  at  all  meetings  and  to  present  papers 
and  communications  if  the  authors  wish  it 

d.  To  collect  and  file  for  the  benefit  of  the  members  information 
and  statistics  regarding  matters  relating  to  the  purposes  of  the 
Association. 

e.  To  receive  applications  for  membership  and  to  lay  such  before  the 
Executive  Committee. 

f.  To  attend  to  the  publication  of  the  proceedings  of  this  Associa- 
tion; and,  in  conjunction  with  the  Secretaries  of  the  affiliated  associa- 
tions, to  the  publication  of  the  proceedings  of  such  affiliated  asso- 
ciations. 

g.  To  s*end  notices  to  all  members  of  the  Association  at  least  thirty 
days  before  each  meeting,  mentioning  papers  to  be  read  and  any  special 
business  to  be  brought  before  the  meeting. 

h.  To  perform  such  other  duties  as  may  be  required  of  him  by  the 
Constitution  and  By-Laws,  and  such  duties  as  may  be  assigned  him 
by  the  Executive  Committee. 

The  office  of  the  Secretary  shall  be  maintained  at  the  headquarters 
of  the  Association.  He  shall  be  paid  a  salary  fixed  by  the  Executive 
Committee. 

The  Executive  Committee. 

VI.  a.  The  entire  charge  and  management  of  the  affairs  of  the 
Association  shall  be  in  the  hands  of  an  Executive  Committee,  which 
shall  consist  of  the  President,  the  Vice-Presidents,  and  one  member 
appointed  by  each  of  the  affiliated  associations.  The  Executive  Com- 
mittee shall  make  arrangements  for  carrying  out  the  objects  of  the 
Association.* 

b.  The  Executive  Committee  shall  hold  a  regular  meeting  before 
each  regular  annual  meeting  of  the  Association,  and  shall  hold  such 
special  meetings  as  may  be  necessary.  S.uch  special  meetings  may  be 
called  by  the  President  or  by  any  five  members  of  the  Executive 
Committee.  A  majority  of  the  members  of  the  Executive  Committee 
shall  constitute  a  quorum  at  all  meetings. 

The  Secretary  shall  give  such  reasonable  notice  of  all  meetings  as 
the  committee  shall  by  vote  prescribe,  and  all  such  notices  shall,  as 

•  Pop  amendment  to  this  paragraph,  adopted  at  the  1907  convention,  see 
page  821.  ^ 
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far  as  practicable,  specify  the  business  to  be  brought  to  the  attention 
of  the  committee  at  such  meetings. 

c.  The  Executive  Committee  may  assign  to  its  allied  association, 
the  American  Street  and  Intern rban  Railway  Manufacturers'  Associa- 
tion, the  management  of  the  exhibit  features  of  the  annual  conven- 
tions, and  it  may  arrange  with  the  said  Manufacturers'  Association 
the  details  of  such  entertainments  as  may  be  given  in  connecticMi  with 
the  annual  conventions  of  this  Association. 

d.  The  Executive  Committee  shall  present  a  report  to  each  regtdar 
annual  meeting  of  the  Association,  and  shall  include  in  such  report  the 
names  of  members  elected  during  the  year,  and  its  recommendations 
for  the  future  work  of  the  Association. 

Meetings. 

VII.  a.  Regular  annual  meetings  of  the  Association  shall  be  held 
at  such  time  between  the  fifteenth  day  of  September  and  the  fifteenth 
day  of  December,  in  each  year,  as  the  Executive  Committee  may  de- 
cide to  be  best  suited  to  the  locality  in  which  the  meeting  is  to  be  held ; 
the  time  to  be  decided  upon  and  each  member  notified  of  the  selection 
by  the  first  day  of  May  in  the  year  in  which  the  meeting  is  to  be  held. 
Special  meetings  may  be  held  upon  the  order  of  the  Executive  Com- 
mittee. Notice  of  every  meeting  shall  be  given  by  the  Secretary,  in 
a  circular  addressed  to  each  member,  at  least  thirty  days  before  the 
time  of  the  meeting.  Fifteen  members  shall  constitute  a  quorum  at 
any  meeting. 

b.  At  all  meetings  of  the  Association  discussion  shall  be  limited  to 
active  members ;  provided,  however,  that  special  privileges  may  be 
accorded  others  at  the  will  of  the  meeting. 

c.  At  any  regular  or  special  meeting,  executive  sessions  may  be  held. 
Such  sessions  shall  be  open  to  active  members  only. 

Order  of  Business. 

VIII.  The  regular  order  of  business  shall  be: 

1.  Reading  of  minutes  of  last  meeting. 

2.  Report  of  the  Executive  Committee. 

3.  Address  of  the  President. 

4.  Report  of  the  Treasurer. 

5.  Reports  of  Standing  Committees. 

6.  Reports  of  Special  Committees. 

7.  Reports  from  Affiliated  Associations. 

8.  Reading  and  discussion  of  papers. 

9.  General  business. 
10.  Election  of  officers. 

Committee  of  Subjects. 

IX.  In  order  to  secure  continuity  of  work  and  uniformity  of  general 
purpose,  a  Committee  on  Subjects  shall  be  appointed  each  year  by  the 
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Executive  Committee.  The  function  of  this'  committee  shall  be  to 
suggest  topics  for  the  work  of  the  American  Street  and  Interurban 
Railway  Association  and  its  affiliated  associations  for  each  year  in 
advance. 

The  committee  shall  consist  of  one  member  from  each  of  the  affili- 
ated associations  and  a  number  from  the  American  Street  and  Inter- 
urban Railway  Association  equal  to  the  total  number  from  the  affili- 
ated associations.  The  committee,  at  each  annual  meeting,  shall  pre- 
sent its  plans  for  the  coming  year. 

Voting. 

X.  All  votes  except  as  herein  otherwise  provided,  shall  be  viva 
voce;  and  in  case  of  a  tie,  the  presiding  officer  shall  vote. 

Reading  of  Papers. 

XI.  All  papers  read  at  the  meetings  of  the  Association  must  relate 
to  matters  connected  with  the  objects  of  the  Association  and  must 
have  been  previously  approved  by  the  Executive  Committee. 

AFFILIATED  Associations. 

XII.  This  Association  shall  do  all  in  its  power  to  promote  the  wel- 
fare of  other  associations  organized  with  its  approval  to  investigate 
technical  matters  connected  with  street  and  interurban  railway  con- 
struction and  operation.  To  this  end  it  will,  in  the  following  ways, 
and  in  others  which  may  be  determined  by  the  Executive  Committee, 
assist  in  the  work  of  such  affiliated  associations: 

a.  By  authorizing  the  formation  and  approving  the  constitutions 
of  such  associations. 

b.  By  admitting  to  the  Executive  Committee  a  member  from  each  of 
such  associations. 

c.  By  granting  financial  assistance  to  such  associations. 

d.  By  editing,  printing  and  binding  the  reports  of  the  proceedings 
of  such  associations. 

e.  Through  its  Secretary  and  Executive  Committee  it  will  assist  in 
arranging  for  conventions,  suggesting  suitable  subjects  for  investiga- 
tion; it  will  file  information  for  reference  and  distribution  and  in 
every  way  endeavor  to  stimulate  interest  in  all  of  the  affiliated  asso- 
ciations. 

Papers,  Drawings,  Etc 

XIII.  All  papers,  drawings  and  models  submitted  to  the  meetings 
of  the  Association  shall  remain  the  property  of  the  owners;  subject, 
however,  to  retention  by  the  Executive  Committee  for  examination  and 
use,  but  at  the  owner's  risk. 

Eees. 

XIV.  Active  members  shall  pay  an  admission  fee  of  ten  dollars 
and  annual  dues  payable  in  advance  based  on  gross  earnings  from  rail- 
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way  operation  during  the  preceding  fiscal  year  of  the  respective  com- 
panies as  follows: 

Annual 

Gross  Receipts.  dues. 

Under  $50,000 $15  00 

Between        50,000  and      $100,000 25  00 

"  100,000    "  250,000 50  00 

"  250,000    "  500,000 75  00 

"  500,000    "        1,000,000 100  00 

"         1,000,000    "        2,000,000 • 15000 

"         2,000,000    "        3,000,000 200  00 

"        3,000,000    "        4,000,000 250  00 

"        4,000,000    "        5,000,000 300  00 

"         5,000,000    "        6,000,000 350  00 

"        6,000,000    "        7,000,000 400  00 

"■        7,000,000    "        8,000,000 450  00 

"        8,000,000    "        9,000,000 500  00 

"        9,000,000    "      10,000,000 '. 550  00* 

10,000,000    "       over 600  00 

Associate  members  shall  pay  in  advance  an  annual  fee  of  five  dollars. 

Arrears. 

XV.  No  member  whose  annual  payment  shall  be  in  arrears  shall 
be  entitled  to  vote. 

Withdrawal. 

XVI.  Any  member  may  retire  from  membership  by  giving  written 
notice  to  that  effect  to  the  Secretary,  and  the  payment  of  all  annual 
dues  to  that  date,  but  shall  remain  a  member  and  liable  to  the  payment 
of  annual  dues  until  such  payments  are  made,  except  as  hereinafter 
provided. 

Expulsion. 

XVII.  A  member  may  be  expelUd  from  the  Association  by  the 
vote  of  two-thirds  of  the  members  present  at  any  regular  meeting  of 
the  Association,  upon  the  written  recommendation  of  the  Executive 
Committee. 

Rules  of  Order. 

XVIII.  All  rules  not  provided  for  in  these  By-Laws  shall  be  those 
found  in  Roberts'  Rules  of  Order. 

Amendments. 

XIX.  All  propositions  for  adding  to  or  altering  any  of  these  By- 
Laws  shall  be  laid  before  the  Executive  Committee,  which  shall  bring 
them  before  the  next  regular  meeting  of  the  Association,  if  it  shall 
consider  such  course  desirable;  and  it  shall  be  the  duty  of  the  Com- 
mittee to  do  so,  on  the  request,  in  writing,  of  any  five  members  of  the 
Association. 
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Amendment  to  the  By-Laws. 
(Adopted  at  1907  convention.) 
VI.    a.  The  entire  charge  and  management  of  the  affairs  of  the 
Association  shall  be  in  the  hands  of  an  Executive  Committee,  which 
shall  consist  of  the  President,  the  Vice-Presidents  and  one  member 
appointed  by  each  of  the  affiliated  associations;  and  all  the  Past  Presi- 
dents of  the  American  Street  and  Interurban  Railway  Association  and 
its  predecessor,  the  American  Street  Railway  Association,  these  Past 
Presidents  to  be  honorary  members  of  the  Executive  Committee,  but 
without  the  power  to  vote  at  meetings  of  the  committee.    The  Execu- 
tive Committee  shall  make  arrangements  for  carrying  out  the  objects 
of  the  Association. 
21 
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MEMBER  COMPANIES  AND  THEIR  OFFICERS. 

(Arranged  alphabetically  according  to  the  names  oi  companies.) 


Albany  &  Hudson  Railroad  Co.,  Hudson,  N.  Y. 

President,  Clinton  L.  Rossiter;  Vice-President,  A.  M.  Young; 
Secretary  and  Treasurer,  H.  G.  Runkle ;  Auditor,  A.  P.  Deeds ;  General 
Manager,  William  Darbee;  General  and  Mechanical  Inspector,  R.  P. 
Leavitt. 

Altoona    and    Logan    Valley    Electric    Railway    Co., 
Altoona,  Pa. 

President,  J.  J.  Sullivan;  Vice-President,  H.  J.  Crowley;  Secretary 
and  Treasurer,  C.  L.  S.  Tingley ;  Comptroller,  F.  J.  Pryor,  Jr. ;  General 
Manager,  S.  S.  Crane;  Claim  Agent,  S.  P.  Hare;  Chief  Engineer,  A. 
S.  Kibbe. 

Anderson  Traction  Co.,  Anderson,  S.  C. 

President  and  Treasurer,  Edwin  W.  Robertson;  Vice-President, 
F.  G.  Brown;  Secretary  and  Auditor,  C.  I.  Dawson;  General  Manager, 
W.  Elliott,  Jr. ;  Electrical  Engineer,  J.  E.  Sirriul. 

Anniston  Electric  &  Gas  Co.,  Anniston,  Ala. 

President,  S.*Z.  Mitchell;  Secretary  and  Treasurer,  H.  M.  Francis; 
General  Manner,  H.  W.  Sexton;  Superintendent  and  Electrician, 
A.  A.  Jett;  Chief  Engineer,  W.  C  Reid. 

Asheville  Electric  Co.,  Asheville,  N.  C. 

President,  J.  E.  Rankin;  Vice-President,  E.  R.  CoflEin;  Secretary 
and  General  Manager,  H.  W.  Plummer;  Treasurer,  H.  M.  Francis. 

Atlantic  Coast  Electric  Railway  Co.,  Asbury  Park,  N.  J. 

President  and  General  Manager,  S.  F.  Hazelrigg;  Vice-President, 
H.  H.  Rogers;  Secretary  and  Auditor,  G.  B.  Cade;  Treasurer,  H.  H. 
Rogers,  Jr.;  Superintendent,  C.  E.  Hereth. 

Atlantic  Shore  Line  Ralway  Co.,  Kennebunkport,  Me. 

President,  E.  M.  Goodall;  Vice-President,  I.  L.  Meloon;  Secre- 
tary, Fred.  J.  Allen;  Treasurer,  L.  B.  Goodall;  Auditor,  A.  D.  Foster; 
General  Manager,  W.  G.  Meloon;  Chief  Engineer,  S.  E.  Woodbury. 
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Augusta  &  Aiken  Railway  Co.,  Augusta,  Ga. 

President,  W.  T.  Van  Brunt;  Vice-President,  J.  U.  Jackson;  Sec- 
retary and  Treasurer,  C.  C.  Tegethoff ;  Assistant  Secretary  and  Assist- 
ant Treasurer,  J.  R  League ;  Auditor,  T.  C.  Vason ;  General  Manager, 

E.  P.  Wetmore;  Electrical  and  Chief  Engineer,  J.  A.  Wells. 

Aurora^  Elgin  &  Chicago  Railroad  Co.,  Wheaton,  111. 

President,  L.  J.  Wolf;  Vice-President.  M.  J.  Mandelbaum;  Secre- 
tary and  Treasurer,  H.  C.  Lang;  Auditor,  C.  E.  Flenner;  General 
Manager,  Edwin  C.  Faber ;  Superintendent,  Jos.  O'Hara ;-  Purchasing 
Agent,  N.  P.  Harvey ;  Chief  Engineer  and  Roadmaster,  Charles  Jones ; 
Chief  Engineer  Power  Station,  D.  Sutherland;  Electrical  Engineer,  E. 

F.  Gould. 

Austin  Electric  Railway  Co.,  Austin,  Tex. 

President  and  General  Manager,  W.  J.  Jones ;  Vice-President,  F.  H. 
Watriss;  Secretary,  C.  V.  Peel;  Treasurer,  E.  P.  Wilmot;  Chief  Engi- 
neer, J.  M.  Aday;  Electrical  Engineer,  J.  Eggeling. 

Bangor  Railway  &  Electric  Co.,  Bangor,  Me. 

President  and  General  Manager,  John  R.  Graham;  Vice-President, 
Frank  Silliman,  Jr. ;  Secretary,  Geo.  T.  Sewall ;  Treasurer,  F.  D.  Oliver ; 
Auditor,  Charles  A.  Pearson,  Jr.;  Superintendent  Railway,  W.  H. 
Snow;  Chief  Engineer,  C.  M.  Tolman;  Claim  Agent,  D.  F.  Snow. 

Bay  City  Traction  &  Electric  Co.,  Bay  City,  Mich. 

President,  H.  D.  Walbridge;  First  Vice-President,  J.  C.  Weadock; 
Second  Vice-President,  B.  C.  Cobb;  Secretary,  Treasurer  and  Auditor, 
C.  E.  Mershon;  General  Manager,  S.  K  Wolff. 

Beaumont  Traction  Co.,  Beaumont,  Tex. 

President,  L.  H.  Dinkins;  Secretary,  Treasurer  and  Manager, 
Frank  J.  Duffy;  Chief  Engineer,  C.  A.  Rhymes. 

Benton   Harbor-St.  Joe  Railway  &  Light  Co.,   Benton 
Harbor,  Mich. 

President,  C.  K.  Minary;  Vice-President,  J.  G.  McMichael;  Secre- 
tary, L.  W.  Botts ;  Treasurer  and  General  Manager,  H.  C.  Mason. 

Binghamton  Railway  Co.,  Binghamton,  N.  Y. 

President,  G.  Tracy  Rogers;  Vice-President,  George  E.  Green; 
Secretary,  John  B.  Rogers;  Treasurer,  H.  C.  Hardie;  General  Man- 
ager, Auditor  and  Gaim  Agent,  J.  P.  E.  Clark;  Chief  Engineer, 
J.  H.  Cdc 
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Birmingham  Railway,  Light  and  Power  Co.,  Birmingham, 
Ala. 

President  and  General  Manager,  A.  H.  Ford;  Secretary,  Joseph  P. 
Ross;  Treasurer  and  Auditor,  Elmer  M.  White;  Electrical  Engineer, 
M.  Sloan;  Superintendent  Railway  Department,  George  H.  Harris; 
Claim  Agent,  C.  A.  Avant. 

Boston  &  Maine  Railroad  Co., 

(Concord   &   Manchester   Electric   Branch,   Concord,    N.    H.) 

President,  Lucius  Tuttle;  Third  Vice-President  and  General  Man- 
ager, Frank  Barr;  Treasurer,  Herbert  E.  Fisher;  General  Auditor, 
W.  J.  Hobbs;  Chief  Electrician,  F.  D.  Hall;  Chief  Engineer,  H.  Bissell. 

Boston  &  Northern  Street  Railway  Co.,  Boston,  Mass. 

President,  P.  F.  Sullivan;  Viccr President  and  General  Manager, 
Robert  S.  Goff ;  Secretary,  Chas.  Williams ;  Treasurer,  C.  R.  Rockwell ; 
General  Auditor,  D.  Dana  Bartlett;  Superintendent  of  Motive  Power, 
C.  F.  Bancroft;  Claim  Agent,  W.  A.  Rice. 

Boston  &  Worcester  Street  Railway  Co.,  Boston,  Mass. 

President,  James  F.  Shaw;  Vice-President,  H.  Fisher  Eldredge; 
Secretary  and  Treasurer,  George  A.  Butman;  Auditor,  A.  E.  Stone; 
General  Superintendent,  E.  P.  Shaw,  Jr.;  Chief  Engineer,  E.  H.  Rogers; 
Electrical  Engineer,  M.  V.  Ayers;  Claim  Agent,  Guy  Murchie. 

Boston  Elevated  Railway  Co.,  Boston,  Mass. 

President,  William  A.  Bancroft;  Vice-President,  Charles  S.  Ser- 
geant; Treasurer,  William  Hooper;  Comptroller,  Henry  L.  Wilson; 
Secretary,  Daniel  L.  Prendergast;  Chief  Engineer  Motive  Power,  Paul 
Winsor;  Electrical  Engineer,  John  W.  Corning;  General  Attorney, 
Russell  A.  Sears. 

Bridgeton  and  Millville  Traction  Co.,  Bridgeton,  N.  J. 

President,  J.  J.  Sullivan;  Vice-President,  Henry  J.  Crowley;  Sec- 
retary and  Treasurer,  C.  L.  S.  Tingley;  Comptroller,  Frank  J.  Pryor, 
Jr.;  General  Manager,  B.  Frank  Hires;  Chief  Engineer,  A.  S.  Kibbe. 

Brockton   &    Plymouth    Street  Railway  Co.,  Plymouth, 
Mass. 

President,  J.  D.  Thurber ;  Vice-President,  C.  I.  Litchfield;  Treas- 
urer, A.  Stuart  Pratt;  Secretary,  Alvah  K.  Todd;  Manager,  Alba  H. 
Warren ;  Chief  Engineer,  W.  R.  Morton. 
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Buffalo  &  Lake  Erie  Traction  Co.,  Buffalo,  N.  Y. 

President,  J.  B.  Mayer;  Vice-President,  L.  B.  Grant;  Secretary 
and  Treasurer,  M.  J.  Dodge;  General  Manager,  J.  C.  Calisch;  Auditor, 
E.  H.  Sticliel;  Electrical  Engineer,  A.  R.  Myers;  Claim  Agent,  M.  M. 
Hedden. 

Butte  Electric  Railway  Co.,  Butte,  Mont. 

President,  William  A.  Qark;  Vice-President,  Jas.  A.  MacDonald; 
Secretary  and  Treasurer,  Pierre  V.  C  Miller ;  General  Manager,  Jesse 
R  Wharton. 

Calumet  Electric  Street  Railway  Co.,  Chicago,  111. 

President  and  Receiver,  Ira  M.  Cobe;  Secretary,  Treasurer  and 
Auditor,  F.  G.  Murray;  General  Manager,  H.  M.  Sloan;  Chief  Engi- 
neer, C.  J.  Blanchard. 

Camden  Interstate  Railway  Co.,  Huntington,  W.  Va. 

President,  Wm.  C.  Sproul;  Vice-President,  Wm.  E.  Chilton;  Sec- 
retary and  Treasurer,  Thomas  McK.  Hays;  General  Manager,  W.  W. 
Magoon ;  Electrical  and  Chief  Engineer,  James  Pagan. 

Capital  Traction  Co.,  Washington,  D.  C. 

President,  George  T.  Dunlop ;  Vice-President,  Henry  Hurt ;  Secre- 
tary, H.  D.  Crampton ;  Treasurer,  R.  D.  Simms ;  Chief  Engineer,  David 
S.  Carll;  Qaim  Agent,  G.  Thomas  Dunlop. 

Cedar  Rapids  &  Iowa  City  Railway  &  Light  Co.,  Cedar 
Rapids,  la. 

President  and  General  Manager,  William  G.  Dows;  Vice-President, 
N.  M.  Hubbard,  Jr.;  Secretary  and  Treasurer,  Isaac  B.  Smith;  Auditor, 
Charles  S.  Woodward;  Electrical  Engineer,  W.  J.  Greene. 

Central  Pennsylvania  Traction   Co.,   Harrisburg,   Pa. 

President,  Frank  B.  Musser;  Vice-President,  B.  F.  Myers;  Secre- 
tary and  Treasurer,  William  J.  Calder ;  Chief  Engineer,  J.  L.  Sheppard ; 
Claim  Agent,  C.  L.  Brinser. 

Charleston  Consolidated  Railway,  Gas  &  Electric  Co., 
Charleston,  S.  C. 

President,  Philip  H.  Gadsden ;  Secretary  and  Auditor,  P.  J.  Bala- 
giier;  Superintendent  Railway  Division,  Theodore  W.  Passailaigue; 
Chief  Electrician,  Wallace  W.  Fuller. 
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CriARLoTTE  Electric  Railway,  Light  &  Power  Co.,  Char- 
lotte, N.  C. 

President  and  Treasurer,  E.  D.  Latta ;  Vice-President,  R  B.  Springs ; 
Secretary,  J.  L.  Chambers;  Auditor,  F.  W.  Garrett;  General  Manager, 

E.  D.  Latta,  Jr. ;  Chief  Engineer,  R.  L.  Wommack. 

Chicago  &  Joliet  Electric  Railway  Co.,  Joliet,  111. 

President,  J.  J.  Sullivan;  Vice-President,  H.  J.  Crowley;  Secretary 
and  Treasurer,  C.  L.  S.  Tingley;  Comptroller,  F.  J.  Pryor,  Jr.; 
Superintendent  and  Claim  Agent,  W.  H.  Heun;  Chief  Engineer,  A.  S. 
Kibbe. 

Chicago  &  Milwaukee  Electric  Railroad  Co.,  Chicago, 
111. 

President,  A.  C.  Frost;  Vice-President,  G.  Ramsay;  Secretary, 
P.  A.  Beach;  Treasurer,  W.  O.  Kilman;  General  Manager,  R.  B. 
Stearns;  Chief  Engineer,  F.  J.  Geraghty;  Claim  Agent,  E.  H.  Vivian. 

Chicago  City  Railway  Co.,  Chicago,  111. 

President,  T.   E.   Mitten;    Secretary,  R.  B.   Hamilton;  Treasurer, 

F.  D.  Hoffman;  Auditor,  A.  G.  Mitten;  Chief  Engineer,  H.  B.  Flem- 
ing; Claim  Agent,  R.  S.  Rowley. 

Chicago  Union  Traction  Co.,  Chicago,  111. 

President  and  General  Manager,  J.  M.  Roach;  Vice-Presidents, 
R.  A.  C.  Smith  and  Walter  H.  Wilson;  Secretary  and  Assistant  Treas- 
urer, Markham  B.  Orde;  Treasurer,  James  H.  Eckels;  Auditor,  F.  E. 
Smith;  General  Superintendent,  Robert  R.  Hertzog;  Chief  Engineer, 
J.  Z.  Murphy;  Claim  Adjuster,  H.  C.  Bradley. 

*• 

Chillicothe    Electric    Railroad,    Light    &    Power    Co., 
Chillicothe,  O. 

President,  George  A.  Vaughters;  Vice-President,  J.  P.  Phillips; 
Secretary,  E.  W.  Holland;  Treasurer,  Michael  Kramer;  General  Man- 
ager and  General  Superintendent,  A.  G.  Moser;  Chief  Engineer, 
Charles  Waymier. 

Cincinnati  Traction  Co.,  Cincinnati,  O. 

President,  W.  Kesley  Schoepf;  ist  Vice-President,  J.  B.  Foraker, 
Jr.;  2d  Vice-President  and  General  Manager,  Dana  Stevens;  3d  Vice- 
President,  D.  G.  Edwards;  Secretary,  Walter  A.  Draper;  Treasurer, 
A.  L.  Kasenieier;  Assistant  Secretary  and  Comptroller,  W.  H.  Mac- 
Alister ;  Auditor,  C.  F.  Callaway ;  General  Superintendent,  Robert  E. 
Lee;  Chief  Engineer,  Herbert  McNulta;  CJaim  Agent,  J.  H.  Schoepf. 
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Citizens'  Electric  Co.,  Eureka  Springs,  Ark. 

'  President,  William  M.  Duncan;  Vice-President  and  General  Man- 
ager, M.  D.  Jordan;  Secretary,  E.  M.  Bare;  Treasurer,  T.  L.  Hawley; 
Auditor,  J.  A.  Allen;  Electrical  Engineer,  W.  L.  Dry. 

Citizens'    Electric    Street   Railway    Co.,    Newburyport, 
Mass. 

President,  James  F.  Shaw ;  •  Vice-President,  Thomas  Lahey ;  Sec- 
retary and  Treasurer,  G.  A.  Butman;  Superintendent  and  Purchasing 
Agent,  O.  F.  Files;  Engineer  Power  Station,  James  F.  Fellows. 

Cleveland  Electric  Railway  Co.,  Qeveland,  O. 

President,    Horace    K    Andrews;  Vice-President,    C.    F.    Emery; 

Secretary,  H.  J.   Da  vies ;  Treasurer,  G.   S.  Russell ;   Auditor,  W.  G. 

McDole;   General   Manager,  John  J.  Stanley;   Chief  Engineer,  E.  J. 
Cook;  Qaim  Agent,  W.  F.  Weh. 

Cleveland,   Painesville  &   Eastern   Railroad    Co.,  Wil- 
loughby,  O. 

President,  E.  W.  Moore;  Vice-President,  J.  A.  Beidler;  Secretary, 
Fred  S.  Borton;  Treasurer,  E.  V.  Hale;  Assistant  Secretary  and 
Auditor,  E.  L.  Schmock;  General  Manager,  J.  Jordan;  Qaim  Agent, 
J.  C.  Ward. 

J 
Cleveland,    Southwestern    &    Columbus    Railway    Co., 
Cleveland,  O. 

President,  F.  T.  Pomeroy;  Vice-President,  A.  E.  Akins;  Secre- 
tary and  Claim  Agent,  K  F.  Schneider;  Treasurer,  J.  O.  Wilson; 
Auditor,  H.  B.  Cavanaugh;  General  Superintendent,  C.  N.  Wilcoxon; 
Chief  Engineer,  E.  G.  Hindert. 

Colorado  Springs  &  Interurban  Railway  Co.,  Colorado 
Springs,  Colo. 

President,  D.  H.  Rice;  Vice-President,  A.  G.  Sharp;  Secretary, 
William  Lloyd;  Treasurer,  C.  S.  Chamberlain;  Superintendent,  B.  M. 
Lathrop;  Chief  Engineer,  C.  E.  Bibb;  Claim  Agent,  J.  O.  Henry. 

Columbus,  Delaware  &  Marion  Railway  Co.,  Columbus,  O. 

President,  John  G.  Webb;  Vice-President,  O.  M.  Gottschall;  Secre- 
tary, H.  B.  Hane;  Treasurer,  N.  J.  Catrow;  Auditor,  A.  F.  Elkins; 
General  Manager,  George  Whysall;  Chief  Engineer,  C.  F.  Turner; 
Claim  Agent,  C.  C.  Williams. 
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Columbus,    New    Albany  &  Johnstown    Traction    Co., 
Columbus,  O. 

President,  W.  D.  Brickell;  Vice-President,  Daniel  J.  Ryan;  Sec- 
retary, Treasurer  and  General  Manager,  L.  P.  Stephens;  Chief  Engi- 
neer, F.  A.  Little. 

Columbus  Railroad  Co.,.  Columbus,  Ga. 

President,  C.  F.  Wallace;  Vice-President,  E.  H.  George;  Secre- 
tary, Alvah  K.  Todd;  Treasurer,  A.  Stuart  Pratt;  Manager,  F.  K 
Reidhead;  Superintendent  Transportation,  John  Cameron. 

Columbus  Railway  &  Light  Co.,  Columbus,  O. 

President,  Robert  R  Sheldon;  ist  Vice-President,  Treasurer  and 
General  Manager,  Edward  K.  Stewart;  2d  Vice-President,  C.  M. 
Qark ;  Secretary  and  Auditor,  P.  V.  Burington ;  Chief  Engineer,  F.  R. 
Brosius;  Claim  Adjuster,  B.  B.  Davis. 

Concord,  Maynard  &  Hudson  Street  Railway  Co.,  May- 
nard,  Mass. 

President,  Charles  H.  Persons;  Vice-President,  *  Walter  R.  Dame; 
Treasurer,  Henry  Tower;  Secretary  and  Superintendent,  John  W. 
Ogden;  Chief  Engineer,  W.  L.  Stone. 

Connecticut  Company  (The),. New  Haven,  Conn. 

President,  Charles  S.  Mellen ;  ist  Vice-President,  Calvert  Town- 
ley;  2d  Vice-President,  H.  M.  Kochersperger ;  Secretary,  J.  G.  Parker; 
Treasurer,  A.  S.  May;  General  Manager,  J.  K.  Punderford;  Auditor, 
C.  L.  Campbell;  Chief  Engineer,  M.  T.  Rider. 

Consolidated  Railways,   Light  and   Power   Co.    (The), 
Wilmington,  N.  C. 

President,  Hugh  MacRae;  Vice-President,  M.  F.  H.  Gouvemeur; 
Secretary,  H.  Woolcott;  Treasurer,  R.  J.  Jones;  Auditor,  W.  H. 
Foster;  Manager,  A.  B.  Skelding;  Chief  Engineer,  R.  MacRae;  Claim 
Agent,  W.  F.  Corbett. 

Dallas  Consolidated  Electric  Street  Railway  Co.,  Dallas, 
Tex. 

President,  J.  B,  Wilson;  Vice-President,  W.  C.  Connor;  Secre- 
tary, Treasurer  and  General  Manager,  Edward  T.  Moore;  Auditor. 
L.  A.  Bowers. 
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Danbury  &  Bethel  Street  Railway  Co.,  Danbury,  Conn. 

President,  S.  C.  HoUey;  Vice-President,  S.  H.  Wagner;  Secretary 
and  Treasurer,  M.  H.  Griffing;  General  Superintendent,  G.  H.  Klin- 
zing;  Chief  Engineer,  John  Walters. 

Dayton  &  Troy  Electric  Railway  Co.,  Dayton,  O. 

President,  Harrie  P.  Ciegg;  Vice-President,  C.  B.  Kleg^;  Secre- 
tary and  General  Manager,  C.  M.  Paxton ;  Treasurer,  J.  K.  Mclntire ; 
General  Auditor,  R.  A.  Grume;  Engineer  Power  Station,  C.  Evans. 

Dayton  &  Xenia  Transit  Co.,  Dayton,  O. 

President  and  General  Manager,  C.  J.  Femeding;  Vice-President, 
H.  L.  Femeding;  Secretary,  A.  C.  Ozias;  Treasurer,  Edw.  Canby; 
Auditor,  R.  J.  Wells;  Superintendent,  T.  A.  Femeding;  Electrical 
Engineer,  J.  R  W.  Gregg. 

Dayton,  Covington  &  Piqua  Traction  Co.,  West  Milton,  O. 

President,  Dennis  Dwyer;  Vice-President,  T.  T.  Robinson;  Secre- 
tary and  Manager,  Edw.  C.  Spring;  Chief  Engineer,  H.  E.  Cecil. 

De  Kalb,  Sycamore  &  Interurban  Traction  Co.,  De  Kalb, 
.    111. 

President,  J.  G.  McMichael;  Secretary  and  Treasurer,  J.  W. 
McMichael;  General  Manager,  D.  Thomson;  Chief  Engineer,  H.  L. 
Warae. 

Denison  and  Sherman  Railway  Co.,  Denison,  Tex. 

President  and  Treasurer,  J.  P.  Crerar;  Vice-President,  John 
Crerar. 

Denver  City  Tramway  Co.,  Denver,  Colo. 

President,  W.  G.  Evans;  Vice-President  and  General  Manager, 
John  A.  Beeler;  Secretary  and  Treasurer,  Thomas  Kedey;  Acting 
Auditor,  W.  A.  Doty;  Chief  Engineer,  C.  A.  Trease;  Qaim  Agent, 
S.  C.  Dorsey. 

Des  Moines  City  Railway  Co.,  Des  Moines,  la. 

President,  J.  S.  Polk;  Vice-President,  G.  M.  Hippee;  Secretary, 
A.  G.  Maish;  Treasurer  and  General  Manager,  George  B.  Hippee; 
Chief  Engineer,  Frank  S.  Cummins;  Qaim  Agent,  R.  B.  Alberson. 
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Detroit  United  Railway,  Detroit,  Mich, 

President  and  General  Manager,  Jere  C.  Hutchins;  Vice-President, 
Arthur  Pack;  Secretary,  Edwin  Henderson;  Treasurer,  George  H. 
Russel;  Auditor,  Irwin  FuIIerton;  Master  Mechanic,  Sylvester  Potter; 
Claim  Agent,  F.  K  Rankin. 

DuLUTH  Street  Railway  Co.,  Duluth,  Minn. 

President,  C.  G.  Goodrich;  Secretary  and  Auditor,  S.  L.  Reichert; 
Treasurer,  L.  Mendenhall;  General  Manager,  Herbert  Warren;  Chief 
Engineer,  John  Carson;  Claim  Agent,  Thos.  S.  Wood. 

East  Liverpool  Traction  &  Light  Co.  (The),  East  Liver- 
pool, O. 

President,  Van  Horn  Ely;  Vice-President,  C.  A.  Smith;  Secretary 
and  Treasurer,  Edward  McDonnell;  General  Manager,  J.  C.  Rothery. 

Easton  Transit  Co.,  Easton,  Pa. 

President  and  General  Manager,  H.  R  Fehr;  Vice-President,  S.  H. 
Hackett;  Secretary  and  Treasurer,  S.  H.  Sargent;  Auditor,  E.  B. 
Maltby ;  Superintendent,  R.  H.  Lerch ;  Engineer  Maintenance  of  Way, 
G.  E.  Jenkins;  Master  Mechanic,  C.  F.  Roberts. 

East  St.  Louis  &  Suburban.  Railway  Co.,  East  St.  Louis, 
TU. 

President,  C.  M.  Clark;  Vice-President,  L.  C.  Haynes;  Secretary 
and  Treasurer,  George  L.  Estabrook;  Electrical  Engineer,  D.  Mar- 
tignone. 

Eastern  Wisconsin  Railway  &  Light  Co.,  Fond  du  Lac, 
Wis. 

Vice-President  and  General  Manager,  N.  C.  Draper;  Secretary, 
H.  F.  Whitcomb,  Jr.;  Treasurer,  William  E.  Cole;  Chief  Engineer, 
S.  W.  Marty. 

Er^iN  &  Belvidere  Electric  Co.,  Chicago,  III. 

President,  Hamilton  Browne;  Secretary  and  Treasurer,  R.  G. 
Arnold;  General  Manager,  W.  L  Arnold;  Superintendent,  George  P. 
Faber. 

I 
Elm  IRA  Water,  Light  &  Railroad  Co.,  Elmira  N.  Y. 

President,  Ray  Tompkins;  Vice-President  and  General  Manager, 
W.  W.  Cole;  Secretary  and  Tre<asurcr,  H.  M.  Beardsley;  Electrical 
Engineer,  F.  S.  Nicholson. 
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El  Paso  Electric  Railway  Co.,  EI  Paso,  Texas. 

President,  G.  E.  Tripp;  Vice-President  and  Manager,  C.  W.  Yi^l- 
logg>  Jr.;  Secretary,  A.  K,  Todd;  Treasurer,  A.  Stuart  Pratt;  Chief 
Engineer,  C.  H.  Courser;  Qaim  Agent,  W.  S.  Hunter. 

Enid  City  Railway  Co.,  Enid,  Okla. 

President  and  General  Manager,  C.  H.  Bosler;  Vice-President, 
S.  M.  Keohn;  Secretary,  E.  T.  Hall;  Treasurer,  E.  S.  Hackwait; 
Superintendent,  C.  Kline. 

Erie  Traction  Co.,  Erie,  Pa. 

President,  F.  F.  Curtze;  Vice-President,  Wm.  Spencer;  Secretary, 
Treasurer,  General  Manager  and  Claim  Agent,  Chas.  M.  Hatch; 
Auditor,  D.  W.  McDonald;  Chief  Engineer  of  Power  Plant,  D.  G. 
Nelligan. 

EvANSViLLE  &  Eastern  Electric  Railway,  Evansville,  Ind. 

President,  Wm.  H.  McCurdy;  Secretary,  M.  B.  Harper;  Treasurer, 
M.  S.  Sonntag;  General  Manager,  W.  L.  Sonntag;  Chief  Engineer, 
H.  C.  Batlin. 


EXTANSViLLE  ELECTRIC  RAILWAY  Co.,  Evansvilk,  Ind. 

President,  James  Murdock;  Vice-President,  H.  B.  Smith;  Secre- 
tary and  Treasurer,  Charles  M.  Murdock;  Auditor,  J.  G.  McKee; 
General  Manager,  R.  R.  Smith;  Chief  Engineer,  R.  H.  Cole. 

Fairmont  &  Clarksburg  Traction  Co.,  Fairmont,  W.  Va. 

President,  S.  L.  Watson;  Vice-President,  C.  W.  Watson;  Secretary 
and  Treasurer,  Walton  Miller ;  Auditor,  A.  K.  Bowles ;  General  Man- 
ager, A.  J.  Purinton;  Chief  Engineer,  S.  B.  Miller. 

Farmington  Street  Railway  Co.,  Hartford,  Conn. 

President  and  Treasurer,  E.  D.  Robbins;  Vice-President,  D.  N. 
Barney;  Secretary  and  General  Manager,  C.  R  Hubbard;  Electrical 
Engineer,  L.  Gorry. 

FiSHKiLL  Electric  Railway  Co.,  Fishkill-on-Hudson,  N.  Y. 

President  and  Manager,  J.  T.  Smith ;  Vice-President,  W.  J.  Conklin ; 
Secretary,  W.  H.  Southard;  Treasurer,  G.  F.  Patterson;  Chief  Engi- 
neer, W.  E.  Blakely. 
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FiTCHBURG  &  Leominster  Street  Ram-way  Co.,  Fitchburg, 
Mass.  * 

President,  H.  A.  Willis;  Vice-President,  H.  I.  Wallace;  Secre- 
tary, C.  F.  Baker;  Treasurer,  R.  N.  Wallis;  General  Manager,  W.  W. 
Sargent ;  Auditor,  Eliab  Parker ;  Chief  Engineer,  Gus  L.  Enfors ;  Claim 
Agent,  H.  K.  Bennett. 

Fonda,  Johnstown  &  Gloversville  Railroad  Co.,  Glovers- 
vUle,  N.  Y. 

President  and  General  Manager,  J.  Ledlie  Hees;  Secretary  and 
Treasurer,  G.  M.  Place;  Auditor,  L.  K.  Brown;  General  Superin- 
tendent, W.  H.  Collins;  Chief  Engineer,  F.  A.  Bagg;  Qaim  Agent, 
William  H.  Hyland. 

Fort  Wayne  &  Springfield  Railway  Co.  (The),  Decatur, 
Ind. 

President  and  General  Manager,  W.  H.  Fledderjohann ;  Vice- 
President,  John  H.  Koenig;  Secretary,  B.  A.  Fledderjohann;  Treas- 
urer, M.  H.  Willson;  Superintendent,  T.  W.  Sheldon;  Chief  Engineer, 
A.  W.  Fishbaugh ;  Qaim  Agent,  J.  C.  Lutz. 

Fort  Wayne  &  Wabash  Valley  Traction  Co.,  Fort  Wayne, 
Ind. 

President,  J.  Levering  Jones;  Vice-President,  C.  Murdock;  Second 
Vice-President,  H.  J.  McGowan;  Secretary,  S.  B.  Fleming;  Treas- 
urer, H.  C.  Paul;  Auditor,  H.  E.  Vordermark;  General  Manager, 
C.  D.  Emmons;  Chief  Engineer,  H.  L.  Weber;  Qaim  Agent,  F.  R. 
Fahlsing. 

Fries    Manufacturing    &    Power    Co.     (The),  Winston- 
Salem,  N.  C. 

President  and  Qaim  Agent,  H.  K  Fries;  Vice-Presidents,  W.  A. 
Blair  and  F.  H.  Fries;  Secretary  and  Treasurer,  B.  J.  Pfohl';  Auditor, 
W.  C.  Crist ;  General  Manager  and  Chief  Engineer,  J.  J.  Sigg. 

Galesburg  &  Kewanee  Electric  Railway  Co.,  Kewanee,  111. 

President,  W.  H.  Lyman;  Vice-President,  H.  W.  Crane;  Secretary 
and  Treasurer,  F.  M.  Lay;  General  Manager,  R.  H.  Hayward; 
Auditor,  P.  B.  Howland. 

Galveston  Electric  Co.,  Galveston,  Tex. 

President,  Guy  E..  Tripp;  Vice-President,  Wilbur  A.  Carter; 
Secretary,  Henry  R.  Hayes;  Treasurer,  A.  S.  Pratt;  General  Manager 
and  Auditors,  Stone  ^d  Webster;  Chief  Engineer,  Fred  J.  Bennett, 
Jr.;  Claim  Agent,  George  F.  Pierce, 
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Gardner,  Westminster  &  Fitciiburg  Street  Railroad  Co., 
Gardner,  Mass. 

President,  E.  F.  Blodgett;  Secretary  and  Treasurer,  J.  A.  Stiles; 
Auditor  and  Assistant  Treasurer,  W.  R.  Dame;  Manager  and  Super- 
intendent, C.  A.  Jefts;  Chief  Engineer,  E.  Rumery. 

Georgia  Railway  &  Electric  Co.,  Atlanta,  Ga. 

President,  P.  S.  Arkwright;  Vice-President  and  Secretary,  T.  K. 
Glenn;  Vice-President  and  Treasurer,  G.  W.  Brine;  Auditor,  H.  M. 
Milan;  Electrical  Engineer,  S.  A.  Redding;  Claim  Agent,  C.  H.  Mat- 
hews. 

Grand  Rapids,  Holland  &  Chicago  Railway  Co.,  Holland, 
Mich. 

President,  George  Hendrie;  Vice-President,  William  H.  Beach; 
Secretary,  Treasurer  and  General  Manager,  Stratheam  Hendrie; 
Auditor,  T.  W.  Gorman;  Claim  Agent,  Charles  Floyd. 

Grand  Rapids  Railway  Co.,  Grand  Rapids,  Mich. 

President,  C.  M.  Clark ;  Vice-President,  L.  J.  Rindge ;  Secretary, 
Treasurer  and  General  Manager,  B.  S.  Hanchett;  Auditor,  C.  A. 
Pearson,  Jr.;  Chief  Engineer,  A.  C.  Ogilby;  Claim  Agent,  F.  M. 
Webster. 

'Great  Falls  Street  Railway  Co.,  Great  Falls,  Mont. 

President,  John  D.  Ryan;  Vice-President,  John  G.  Morony;  Sec- 
retary and  Treasurer,  John  C.  Lalor;  General  Manager,  E.  I.  Holland ; 
Auditor,  C.  T.  Boal;  Electrical  Engineer,  G.  H.  Jay. 

Groton  &  Stonington  Street  Railway  Co.,  Mystic,  Conn. 

President,  Thos.  Hamilton;  Vice-President,  B.  F.  Williams;  Sec- 
retary, Chas.  D.  Noyes;  Treasurer,  Costello  Lippett;  General  Manager 
and  General  Superintendent,  John  B.  Crawford;  Claim  Agent,  C.  W. 
Comstock. 

Hartford  &  Springfield  Street  Railway  Co.,  Warehouse- 
point,  Conn.      , 

President,  Wm.  A.  Tucker;  Secretary,  Arthur  Perkins;  Treasurer, 
Chauncey  Eldridge ;  General  Manager,  H.  S.  Newton ;  Engineer  Power 
Station,  William  Young. 

Helena  Light  &  Railway  Co.,  Helena,  Mont. 

President,  P.  G.  Gossler;  Vice-President,  M.  H.  Gerry,  Jr.;  Secre- 
tary, H.  S.  Collette;  Treasurer,  Geo.  W.  Bunnell,  Jr.;  Manager, 
C.  R  A.  Carr ;  Auditor,  E.  W.  Prosser ;  Superintendent  of  Transporta- 
tion, T.  J.  Kelkoin. 
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Houghton  County  Street  Railway  Co.,  Houghton,  Mich. 
President,  F.  J.  Bawden;  Vice-President,  H.  G.  Bradlee;  Secre- 
tary, Henry  R.  Hayes;  Treasurer,  A.  Stuart  Pratt;  Manager,  W.  H. 
McGrath;  Chief  Engineer,  B.  S.  Walsh;  Claim  Agent,  F.  O. 
Mayotte. 

Houston  Electric  Co.,  Houston,  Tex. 

President,  George  J.  Baldwin ;  Vice-President,  G.  E.  .  Tripp ; 
Secretary,  A.  K.  Todd;  Treasurer,  A.  Stuart  Pratt;  Manager,  David 
Daly;  Engineer,  Flint  McGregor;  Claim  Agent,  M.  D.  Fields. 

Illinois  Central  Traction  Co.,  Decatur,  III. 

President,  W.  B.  McKinley;  Vice-President  and  General  Manager, 
L.  E.  Fischer;  Secretary,  T.  B.  Macauley;  Treasurer,  Geo.  M.  Mattis; 
General  Auditor,  B.  E.  Bramble;  Chief  Engineer,  H.  C.  Hoagland; 
Claim  Agent,  Geo.  W.  Burton. 

Indiana,  Columbus  &  Eastern  Traction  Co.,  Cincinnnati  O. 

President,  W.  Kesley  Schoepf;  Vice-Presidents,  J.  B.  Foraker,  Jr., 
N.  McD.  Crawford,  D.  G.  Edwards;  Secretary  and  Treasurer,  F.  A. 
Healy;  Auditor,  M.  W.  Glover;  General  Manager  Western  Division, 
J.  L.  Adams. 

Indiana  Union  Traction  Co.,  Anderson,  Ind. 

President,  Arthur  W.  Brady;  Vice-Presidents,  J.  L.  Jones, 
W.  Kesley  Schoepf;  Secretary  and  Treasurer,  W.  H.  Forse,  Jr.; 
Acting  Auditor,  Walter  Shroyer;  General  Manager,  H.  A.  Nicholl; 
Superintendent  of  Track  and  Roadway,  W.  C.  Sparks;  Gaim  Agent, 
R  C.  Carpenter. 

I 

Indianapolis  &  Cincinnati  Traction  Co.,  Indianapolis,  Ind. 

President  and  General  Manager,  Chas.  L.  Henry;  Vice-President, 
Theo.  F.  Rose;  Secretary,  J.  F.  Wild;  Treasurer,  John  J.  Appdl; 
Auditor,  W.  B.  Wright;  Chief  Engineer,  John  W.  Moore;  Claim 
Adjuster,  W.  Mv  Frazee. 

Indianapolis,  Columbus  &  Southern  Traction  Co.,  Colum- 
bus, Ind. 

President,  Joseph  I.  Irwin ;  Vice-President,  W.  G.  Irwin ;  Secre- 
tary and  Treasurer,  Hugh  T.  Miller;  Auditor,  Ira  E.  Guthrie;  Gen- 
eral Manager,  A.  A.  Anderson;  Chief  Engineer,  Levi  Crater;  Special 
Agent,  Robert  O.  Boyer. 
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Indianapolis  Traction  &  Terminal  Co.,  Indianapolis,  Ind. 

President, -H.  J.  McGowan ; /Vice-President,  E.  B.  Peck;  Vice- 
President  and  General  Manager,  R.  I.  Todd ;  Secretary  and  Treasurer, 
W.  F.  Milholland;  Auditor,  Joseph  A.  McGowan;  Chief  Engineer, 
Charles  Hogate;  Mechanical  Engineer,  Thomas  B.  McMath;  Claim 
Agent,  George  W.  Bruce. 

International  Railway  Co.,  Buffalo,  N.  Y. 

President,  Henry  J.  Pierce;  Vice-President,  Nelson  Robinson; 
Secretary  and  Treasurer,  J.  F.  Slocum;  Auditor,  D.  M.  Deininger; 
General  Manager,  T.  W.  Wilson;  Electrical  Engineer,  George  A. 
Harvey;  Qaim  Agent,  A.  J.  Farrell. 

Inter-Urban  Railway  Co.,  Des  Moines,  Iowa. 

President  and  General  Manager,  H.  H.  Polk;  Vice-President,  E.  P. 
Smith;  Secretary,  W.  I.  Haskit;  Treasurer,  G.  B.  Hippee;  Auditor, 
Chas.  L.  Wright ;  Chief  Engineer,  F.  S.  Cummins ;  Claim  Agent,  C.  M. 
Gladson. 

lowA  &  Illinois  Railway  Co.,  Clinton,  Iowa. 

President,  G.  E  Lamb;  Vice-President,  F.  W.  Ellis;  Secretary, 
R,  B.  McCoy;  Treasurer,  C  B.  Mills;  General  Manager,  P.  P.  Crafts; 
Chief  Engineer,  G.  D.  Hettrick. 

Jackson  Consolidated  Traction  Co.,  Jackson,  Mich. 

President,  Bird  S.  Coler;  Vice-President,  W.  A.  Boland;  Secretary 
and  Treasurer,  C.  B.  Hole;  Auditor,  W.  L.  Shipp;  General  Manager, 
J.  P.  Qark. 

Jackson  Electric  Railway  Light  &  Povviir  Co.,  Jackson, 
Miss. 

President,  F.  G.  Jones;  Vice-President,  Benjamin  H.  Wells;  Secre- 
tary and  Treasurer,  S.  T.  Camcs ;  Auditor,  R.  H.  Allis ;  General  Man- 
ager, F.  G.  Proutt. 

Jacksonville  Electric  Co.,  Jacksonville,  Fla. 

President,  George  J.  Baldwin;  Vice-President,  H.  G.  Bradlee; 
Secretary,  Alvah  K.  Todd;  Treasurer,  A.  S.  Pratt;  General  Manager, 
S.  E.  Williams;  Chief  Engineer,  D.  J.  McDonald;  Gaim  Agent,  J.  S. 
Harrison. 

Joliet  &  Southern  Traction  Co.,  Joliet,  111. 

President  and  General  Manager,  H.  A.  Fisher;  Vice-President, 
j.  M.  Ra)rmond;  Secretary,  J.  K.  Ncwhall;  Treasurer  and  Chief  En- 
gineer, L.  D.  Fisher. 
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JoPLiN  &  Pittsburg  Railway  Co.,  Pittsburg;  Kan. 

President,  J.  J.  Heim;  Vice-President,  J.  W.  Ground;  Secretary 
and  Treasurer,  John  A.  Prescott;  General  Manager,  P.  P.  Crafts; 
Chief  Engineer,  J.  F.  Pilgrinu 

Kansas  City  Raijlway  &  Light  Co.,  Kansas  City,  Mo. 

President,  Bernard  Corrigan ;  Secretary  and  Treasurer,  W.  E.  Kirk- 
patrick ;  Auditor,  J.  A.  Harder ;  General  Manager  and  Chief  Engineer, 
Charles  N.  Black;  Claim  Agent,  W.  A.  Satterlee. 

Kansas  City-Western  Railway  Co.  (The),  Leavenworth, 
Kan. 

President,  C.  F.  Holmes;  Vice-President,  C.  F.  Hutchings;  Sec- 
retary and  Treasurer,  S.  D.  Hutchings;  Auditor,  W.  M.  Bonar;  Chief 
Engineer,  A.  I.  Campbell. 

Kennett  &  Coatesville  Railroad  Co.,  Kennett  Square,  Pa.- 

President,  J.  W.  Taylor;  Secretary,  Treasurer  and  General  Man- 
ager, G.  H.  Dodge. 

Kingston  Consolidated  Railroad  Co.,  Kingston,  N.  Y. 

President,  Charles  M.  Preston;  Vice-President  and  General  Man- 
ager, C.  Gordon  Reel;  Secretary,  A.  J.  Phillips;  Treasurer,  A.  Has- 
brouck;  Auditor,  A.  M.  Day;  Chief  Engineer,  M.  J.  Sullivan;  Qaim 
Agent,  John  Braun. 

Knoxville  Railway  &  Light  Co.,  Knoxville,  Tenn. 

President  and  General  Manager,  C.  H.  Harvey;  Vice-President, 
W.  S.  Shields ;  Secretary,  Leon  Fender ;  Treasurer  and  Auditor,  H.  T. 
Bunn;  Chief  Engineer,  J.  H.  Drake;  Claim  Agent,  E.  R.  Roberts. 

KoKOMO,  Marion  &  Western  Traction  Co.,  Kokomo,  Ind. 

President,  George  J.  Marott;  Vice-President,  L.  J.  Kirkpatrick; 
Secretary,  Treasurer  and  Manager,  T  C.  McReynolds;  Auditor,  C.  C. 
Trees;  Electrical  Engineer,  P.  H.  Palmer. 

Lake  Shore  Electric  Railway  Co.,  Norwalk,  O. 

President,  E.  W.  Moore;  First  Vice-President,  W.  H.  Price;  Second 
Vice-President,  Jay  Cook,  3d;  Secretary  and  Treasurer,  F.  W.  Coen; 
Auditor,  A.  C.  Henry;  General  Manager,  F.  J.  Stout;  Chief  Engineer, 
J.  T.  Ross ;  Claim  Agent,  Harry  Rimelspach. 

Laredo  Electric  &  Railway  Co.  (The),  Laredo,  Tex. 

President,  G.  Bedell  Moore;  Vice-President,  J.  H.  Savage;  Secre- 
tary and  Treasurer,  B.  M.  Hammond;  General  Manager  and  Qaim 
Agent,  Frank  E.  Scovill ;  Chief  Engineer,  J.  B.  Morton. 
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Las  Vegas  "Railway  &  Power  Co.,  Las  Vegas,  N.  Mex. 

President  and  General  Manager,  William  A.  Buddecke;  Vice- 
President,  August  Barthels;  Secretary  and  Treasurer,  F.  A.  Barthels; 
Chief  Engineer,  Theodore  MacConnell. 

Lehigh  Traction  Co.,  Hazleton,  Pa. 

President  and  General  Manager,  A.  Markle;  Vice-President,  W.  H. 
Lawall;  Secretary,  C.  J.  Kirschner;  Treasurer,  N.  C.  Yost;  Oiief 
Engineer,  C.  S.  Houck;  Qaim  Agent,  S.  E.  Jones. 

Lehigh  Valley  Transit  Co.,  Allentown,  Pa. 

President,  David  Young;  Vice-President  and  General  Manager, 
W.  S.  Hall;  Secretary  and  Treasurer,  C.  N.  Wagner;  Auditor,  C.  M. 
Walter;  Chief  Engineer,  W.  H.  Hall;  Qaim  Agent,  R.  H.  Schoenen. 

Levis  County  Railway,  Levis,  Quebec. 

General  Manager,  H.  H.  Morse;  Auditor,  F.  W.  Sharp. 

Lexington  Railway  Co.,  Lexington,  Ky. 

President,  J.  Levering  Jones;  Vice-President,  Louis  des  COgnets; 
Secretary,  Thomas  D.  Murray;  Treasurer,  H.  J.  Delaney;  General 
Manager,  R,  T.  Gunn ;  Chief  Engineer,  George  MacLeod ;  Claim  Agent, 
R.  C.  StoU. 

Lima  &  Toledo  Traction  Co.,  Lima,  O. 

President,  W.  Xesley  Schoepf;  Vice-Presidents,  N.  McD.  Craw- 
ford, D.  G.  Edwards,  J.  B.  Foraker,  Jr.;  Secretary  and  Treasurer, 
F.  A.  Healy;  Auditor,  M.  W.  Glover;  General  Manager,  F.  T.  Hep- 
bum;  Electrical  Engineer,  Thomas  Elliott. 

Little  Rock  Railway  &  Electric  Co.,  Little  Rock,  Ark. 

President,  W.  E  Hemingway;  Vice-President,  Oscar  Davis;  Sec- 
retary, George  B.  Rose;  Treasurer  and  General  Manager,  D.  A.. 
Hegarty;  Auditor,  William  J.  Tharp;  Chief  Engineer,  R.  F.  Baise; 
Qaim  Agent,  C.  J.  Kendle. 

Long  Island  Consolidated  Electrical  Cos.,  Long  Island 
City,  N.  Y. 

President  and  General  Manager,  Ralph  Peters;  Vice-President, 
D.  C.  Green;  Secretary,  F.  E.  Haff;  Treasurer,  H.  Tatnall;  Auditor, 
A.  B.  Bierck;  Chief  Engineer,  J.  R  Savage;  Electrical  Engineer,  L.  S. 
Wells;  Gaim  Agent,  Joseph  F.  Keany. 

I22 
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Lorraine  Electric  Railway  Co.,  Baltimore,  Md. 

President  and  General  Manager,  L.  G.  Turner;  Vice-President,  J. 
H.  Preston;  Secretary,  J.  M.  Blackburn;  Treasurer,  W.  C.  Page; 
Chief  Engineer,  C.  M.  Johnson. 

Louisville  &  Eastern  Railroad  Co.,  Loisville,  Ky. 

President,  F.  M.  Fauvre;  Vice-President,  Treasurer  and  General 
Manager,  Percival  Moore;  Secretary  and  Auditor,  H,  H.  Bullitt; 
Treasurer,  C.  Edgar  Elliott;  General  Superintendent,  Richard  Meri- 
wether. 

Louisville    &    Southern    Indiana    Traction    Co.,    New 
Albany,  Ind. 

President,  Samuel  Insull;  Vice-President  and  Treasurer,  R.  W. 
Waite ;  Secretary,  J.  F.  Stratton ;  General  Manager,  M.  J.  Insull ; 
Superintendent,  F.  E.  Cole;  Gaim  Agent,  Charles  B.  Scott. 

Louisville  Railway  Co.,  Louisville,  Ky. 

President  and  General  Manager,  T.  J.  Minary;  Vice-President, 
Alex.  P.  Humphrey ;  Secretary  and  Treasurer,  S.  G.  Boyle ;  Electrical 
Engineer,  F.  H.  Miller;  Claim  Agent,  J.  T.  Funk. 

Lynchburg  Traction  &  Light  Co.,  Lynchburg,  Va. 

President  and  General  Manager,  R.  D.  Apperson;  Vice-President, 
Charles  R  Miller;  Secretary  and  Treasurer,  F.  H.  Shelton;  Cashier, 
A.  T.  Powell ;  Chief  Engineer,  A.  J..  Kohler. 

Mahoning    &    Shenango    Railway    &    Light    Co.,    New 
Castle,  Pa. 

President,  E.  N.  Sanderson;  First  Vice-President,  Randall  Mont- 
gomery; Second  Vice-President  and  General  Manager,  M.  K  Mc- 
Caskey ;  Secretary,  Leighton  Calkins ;  Treasurer,  S.  C.  Rogers. 

Manila  Electric  Railroad  &  Light  Co.,  Manila,  P.  L 

President,  Charles  M.  Swift;  Vice-President,  F.  H.  Reed;  Second 
Vice-President  and  General  Manager,  Richard  T.  Laffin;  Secretary  and 
Treasurer,  T.  F.  Wickham. 

Mason  City  &  Clear  Lake  Railway  Co.,  Mason  City,  Iowa. 

President,  Treasurer  and  Manager,  W.  E.  Brice;  Vice-President, 
Secretary  and  Auditor,  F.  J.  Han  Ion ;  Chief  Engineer,  J.  H.  Lary; 
Chief  Electrician,  F.  D.  Way. 
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Memphis  Street  Railway  Co.,  Memphis,  Tenn. 

President,  T.  H.  Tutwiler ;  Vice-President,  J.  H.  Watkins ;  Secre- 
tary, Treasurer  and  Auditor,  W.  H.  Burroughs;  General  Superintend- 
ent, R  W.  Ford;  Chief  Engineer,  G.  B.  Cornell;  Qaim  Agent,  C.  B. 
Proctor. 

Menominee  &  Marinette  Light   &  Traction   Co.,   Me- 
nominee, Mich. 

President,  Augustus  Spies;  Vice-President,  S.  M.  Stephenson; 
Secretary  and  General  Manager,  Edward  Daniell;  Treasurer,  Harry 
J.  Brown. 

Meridian  Light  &  Railway  Co.,  Meridian,  Miss. 

President,  A.  J.  Paterson;  Vice-President,  William  H.  Armbrecht; 
Secretary,  Treasurer  and  Auditor,  W.  E.  Terry;  Manager,  A.  B. 
Paterson;  Chief  Engineer,  F.  L.  Bailey;  Qaim  Agent,  C.  M.  Wright. 

Mexico   Electric   Tramways,  Limited,    City   of    Mexico, 
Mex. 

President,  F.  S.  Pearson;  Secretary  and  Treasurer,  Pedro. Mendez 
y  Mendez ;  Auditor,  A.  S.  Palfray ;  General  Manager  and  Superintend- 
ent, Harro  Harrsen;  Chief  Engineer,  P.  H.  Evans. 

Michigan  United  Railways  Co.,  Lansing,  Mich. 

President,  Myron  W.  Mills;  Vice-President,  James  R.  Elliott; 
Secretary,  Robert  Morrison,  Jr. ;  Treasurer,  Pomeroy  Ladue ;  General 
Manager,  J.  M.  Bramlette;  Chief  Engineer,  J.  H.  Kries;  Claim  Agent, 
M.  J.  Hobin. 

MiLFORD  &  UxBRiDGE  Street  Railway  Co.,  MilfofU,  Mass. 

President,  J.  T.  Manson ;  Vice-President,  J.  Willis  Downs ;  Sec- 
retary, Wendell  Williams;  Treasurer,  James  E.  Walker;  General  Man- 
ager, Walter  L.  Adams;  Chief  Engineer,  F.  M.  Daniels;  Claim  Agent, 
Wendell  Williams. 

MiLLViLLE  Traction  Co.,  Millville,  N.  J. 

President,  George  Wood ;  Vice-President,  Henry  B.  Kemble ;  Secre- 
tary G.  H.  Thomas;  Treasurer  and  General  Manager,  D.  C.  Lewis; 
Chief  Electrician,  J.  Straub. 

Milwaukee  Electric  Railway  &  Light  Co.  (The),  Mil- 
waukee, Wis. 

President  and  General  Manager,  John  I.  Beggs;  Vice-Presidents, 
Charles  F.  Pfister,  C.  W.  Wetmore,  W.  N.  Cromwell ;  Secretary,  Silas 
W.  Burt;  Treasurer,  George  R.  Sheldon;  Comptroller,  C  N.  Duffy; 
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Auditor,  G.  W.  Kalweit ;  Superintendent  of  Rolling  Stock,  E.  W.  Olds ; 
Superintendent  of  Construction,  F.  G.  Simmons;  Chief  Engineer  of 
Power  Plants,  Charles  J.  Davidson ;  Claim  Agent,  M.  S.  Rausch. 

Mobile  Light  &  Railroad  Co.,  Mobile,  Ala.^ 

President  and  Manager,  J.  H.  Wilsoa;  Vice-President,  S.  H.  Wil- 
son; Secretary,  Z.  K  Watson;  Treasurer,  C.  N.  T.  White-Spunner ; 
Claim  Agent,  R.  W.  Jones,  Jr. 

Montreal  Street  Railway  Co.,  Montreal,  Quebec. 

President,  L.  J.  Forget;  Vice-President,  K  W.  Blackwell;  Secre- 
tary, Patrick  Dubee;  Managing  Director,  W.  G.  Ross;  Comptroller, 
H.  E.  Smith;  Manager,  D.  McDonald;  Chief  Engineer,  R.  M.  Hanna- 
ford;  Qaim  Agent,  A.  Gadona. 

Nahant  &  Lynn  Street  Railway  Co:,  Lynn,  Mass. 

President,  William  La  Croix;  Vice-President,  B.  W.  Currier;  Treas- 
urer, Clifton  Colbum;  General  Manager  and  Electrical  Engineer,  J.  E. 
Dozier. 

Nashville  Railway  and  Light  Co.,  Nashville,  Tenn. 

President  and  General  Manager,  Percy  Warner;  Vice-President, 
J.  C.  Bradford;  Secretary  and  Treasurer,  H.  C.  Walters;  Chief  En- 
gineer, W.  G.  Cameron;  Gaim  Agent,  Kinney  Harmon. 

New  Hampshire  Electric  Railways,  Haverhill,  Mass. 

President,  D.  A.  Belden ;  Vice-President,  Alex.  S.  Webb,  Jr. ;  Secre- 
tary and  Treasurer,  F.  J.  Home;  Auditor,  S.  P.  Russell;  General 
Manager,  Franklin  Woodman;  Chief  Engineer,  G.  C.  Pike;  Claim 
Agent,  E.  S.  Ellis. 

New  Jersey  &  Hudson  River  Railway  &  Ferry  Co.,  Edge- 
water,  N.  J. 

President,  A.  Merritt  Taylor;  First  Vice-President,  W.  H.  Clark; 
Second  Vice-President,  Frank  R.  Ford;  Third  Vice-President,  W.  N. 
Barrows;  Treasurer,  S.  C.  Stivers;  Auditor,  J.  A.  McCarthy;  General 
Manager,  F.  W.  Bacon ;  Chief  Engineer,  A.  B.  Snook. 

New  Orleans  Railway  &  Light  Co.,  New  Orleans,  La. 

President,  E.  C.  Foster;  Vice-President  and  Secretary,  Joseph  H. 
DeGrange;  Treasurer  and  Auditor,  H.  A.  Ferrandou;  Chief  Engineer, 
E.  B.  McKinney;  Claim  Agent,  W.  H.  Renaud,  Jr. 
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Newport  News  &  Old  Point  Railway  &  Electric  Co., 
Hampton,  Va. 

President,  W.  J.  Payne;  Vice-President,  George  A.  Schmelz;  Sec- 
retary, D.  C.  Zollidcoffer;  Treasurer,  H.  L.  Schmelz;  Auditor,  Franz 
von  Schilling;  General  Manager,  W.  W.  S.  Butler;  Chief  Engineer, 
E.  W.  Norris. 

Newton  &  Boston  Street  Railway  Co.,  Newtonville,  Mass. 
President,  Samuel  L.  Powers;   Vice-President  and  General  Man- 
ager, M.  C.  Brush;  Secretary,  F.  W.  Remick;  Treasurer,  C.  W.  Smith; 
Auditor,  John  B.  Strongman;  Qaim  Agents,  Powers  and  Hall. 

New  York  &  Portchester  Railroad  Co.,  New  York,  N.  Y. 
General  Manager,  W.  C.  Gotshall;  Chief  Engineer,  C.  O.  Mailloux. 

New  York  &  Queens  County  Railway  Co.,  New  York, 
N.  Y. 

President  and  General  Manager,  F.  L.  Fuller;  Secretary,  H.  M. 
Fisher;  Treasurer,  D.  W.  McWilliams;  Auditor,  I.  M.  Tritt;  Chief 
Engineer,  W.  Slater;  Claim  Agent,  John  T.  Bray. 

New  York  City  Railway  Co.,  New  York,  N.  Y. 

President,  H.  H.  Vreeland;  Vice-President  and  General  Manager, 
Oren  Root,  Jr.;  Vice-President,  D.  B.  Hasbrouck;  Secretary  and 
Treasurer,  Charles  E.  Warren;  Comptroller,  H.  W.  Brown;  Auditor, 
D.  C.  Moorehead;  Consulting  Engineer,  Milton  G.  Starrett;  Electrical 
Engineer,  J.  R.  Charlton,  Claim  Agent,  P.  C.  Nickel. 

Norfolk  &  Portsmouth  Traction  Co.,  Norfolk,  Va. 

President,  R.  Lancaster  Williams ;  Vice-President,  Frank  O.  Briggs ; 
Secretary  and  Treasurer,  W.  J.  Kehl ;  Auditor,  W.  C.  Baker ;  General 
Manager,  E.  C.  Hathaway;  Chief  Engineer,  E.  S.  Ely;  Claim  Agent, 
George  B.  Bryan. 

Northampton  Traction  Co.,  Easton,  Pa. 

President,  Thomas  A.  H.  Hay;  Vice-President,  H.  H.  Haines; 
Secretary,  W.  O.  Hay;  Treasurer,  Chester  Snyder;  General  .Superin- 
tendent, D.  L.  Beaulieu;  Chief  Engineer,  Erwin  Judd;  Qaim  Agent, 
C.  B.  Brunner. 
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Northern  Indiana  Railway  Co.,  South  'Bend,  Ind. 

President,  Arthur  Kennedy;  Vice-President  and  General  Manager, 
J.  McM.  Smith ;  Secretary,  M.  P.  Reed ;  Treasurer,  James  B.  McCance ; 
Auditor,  R.  L.  McCance;  Electrician,  H.  N.  Ashenfelter. 

Northern  Ohio  Traction  &  Light  Co.,  Akron,  O. 

President,  H.  A.  Everett;  Vice-President,  Will  Christy;  General 
Manager,  Charles  Currie;  Secretary,  C.  F.  Moore;  Treasurer,  J.  R. 
Nutt;  Chief  Engineer,  R.  Trumbull;  Claim  Agent,  T.  W.  Wakeman. 

Northern  Texas  Traction  Co.,  Fort  Worth,  Texas. 

President,  G.  E.  Tripp;  Vice-President  and  General  Manager,  H.  T. 
Edgar;  Secretary  and  General  Superintendent,  G.  H.  Clifford;  Treas- 
urer, A.  S.  Pratt;  Chief  Engineer,  H.  M.  Flanders;  Claim  Agent,  W.  C. 
Forbess. 

Ohio  River  Electric  Railway  &  Power  Co.,  Pomeroy,  O. 

President,  Percy  M.  Chandler;  Vice-President  and  General  Man- 
z.ger,  John  Blair  MacAfee;  Secretary,  J.  C.  Moore;  Treasurer  and 
Auditor,  Joseph 'T.  Walmsley;  Electrical  Engineer,  C.  E.  Price. 

Oklahoma  City  Railway  Co.,  Oklahoma  City,  Okla. 

President,  Anton  H.  Classen;  Vfce- President,  John  W.  Shartcl; 
Secretary  and  Auditor,  Henry  M.  Brauer;  Treasurer,  George  H. 
Brauer;  General  Superintendent,  Charles  W.  Ford. 

Olympia  Light  &  Power  Co.,  Olympia,  Wash. 

President;  Hazard  Stevens;  Vice-President,  N.  W.  Jordan;  Secre- 
tary,  John  F.  Souther;  Treasurer,  General  Manager  and  Claim  Agent, 
L.  B.  Faulkner. 

Omaha  &  Council  Bluffs  Street  Railway  Co.,  Om^ha, 
Neb. 

President,  G.  C.  Barton;  Vice-President,  G.  W.  Wattles;  Secre- 
tary, R.  A.  Leussler;  Treasurer  and  General  Manager,  W.  A.  Smith; 
Chief  Engineer,  H.  B.  Noyes;  Claim  Agent,  A.  W.  Gross. 

Omaha,  Lincoln  &  Beatrice  Railway  Co.,  Lincoln,  Neb. 

President,  Harvey  Musser;  Vice-President,  H.  H.  Wilson;  Secre- 
tary, Treasurer  and  General  Manager,  E.  C.  Hurd;  Auditor,  H.  S. 
Norton. 
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Ottawa  Electric  Railway  Co.,  Ottawa,  Ontario. 

President,  T.  Ahearn;  Vice-President,  Peter  Whelen;  Secretary 
and  Treasurer,  James  D.  Fraser;  Auditor,  R.  Quain;  Superintendent, 
J.  E.  Hutcheson. 

Owosso  &  CoRUNNA  ELECTRIC  Co.,  Owosso,  Mich. 

President,  George  H.  Stephenson;  Secretary  and  Treasurer,  J. 
Tracy  Eustis;  General  Manager,  Lawrence  Manning. 

Pacific  Traction  Co.,  Tacoma,  Wash. 

President,  J.  R.  Thompson;  Vice-President  and  Treasurer,  E.  J. 
Felt;  Secretary,  A.  E.  Rothermel;  Auditor,  Wm.  Petrie;  General  Man- 
ager, Benjamin  J.  Weeks ;  Chief  Engineer,  L.  A.  Nicholson. 

Paducah  Traction  Co.,  Inc.  (The),  Paducah,  Ky. 

President,  J.  L.  Friedman;  Vice-President,  D.  P.  Robinson;  Secre- 
tary, Alvah  K.  Todd;  Treasurer,  A.  Stuart  Pratt;  Manager  and  Claim 
Agent,  John  S.  Bleecker ;  Electrical  and  Chief  Engineer,  H.  C.  Foss. 

Pensacola  Electric  Co.,  Pensacola,  Fla. 

-  President,  George  J.  Baldwin;  Vice-President,  Wilbur  A.  Carter; 
Treasurer,  A.  Stuart  Pratt;  Assistant  Treasurer,  R.  G.  Carroll;  Man- 
ager, John  W.  Leadley;  Chief  Engineer,  J.  L.  Sweetly;  Claim  Agent, 
O.  J.  Semmes. 

People's  Railway  Co.  (The),  Dayton,  O. 

President,  J.  A.  McMahon;  Vice-President,  Henry  J.  Crowley; 
Secretary  and  Treasurer,  C.  L.  S.  Tingley;  Comptroller,  F.  J.  Pryor, 
Jr.;  General  Manager,  George  C.  Towle;  Chief  Engineer,  Thos.  Syn- 
nett;  Qaim  Agent,  V.  R.  Powell. 

Petaluma  &  Santa  Rosa  Railway  Co.,  Petaluma,  Cal. 

President,  Wm.  A.  Cattell;  Vice-President,  John  A.  McNear; 
Secretary  and  Treasurer,  Thomas  Archer;  Auditor,  W.  G.  Taylw; 
General  Manager,  E.  M.  Van  Frank. 

Peterborough  Radial  Railway  Co.   (The),  Peterborough, 
Ont. 

President,  Robert  Stuart;  Vice-President,  J.  C.  Shook;  Secretary, 
Robert  Gordon;  General  Manager,  J.  H.  Larmonth;  Electrical  En- 
gineer, H.  O.  Fisk. 
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Philadelphia  &  West  Chester  Traction  Co.,  Philadel- 
phia, Pa. 

President,  A.  M.  Taylor;  Vice-President,  Wm.  S.  Taylor;  Secre- 
tary, H.  H.  Aikens;  Treasurer,  C.  L.  Rihl;  Auditor,  H.  F.  Sieber; 
Chief  Engineer,  W.  A.  Hall;  Claim  Agent,  A.  B.  Heam. 

Philadelphia  &  Western  Railway  Co.,  Philadelphia,  Pa. 

President,  G.  R.  Sheldon;  Vice-President,  Thomas  Newhall;  Secre- 
tary and  Treasurer,  Davies  Mu|;doch;  Auditor,  Arthur  R  Post;  Gen- 
eral Superintendent,  W.  H.  Simms ;  Electrical  Engineer,  C  C.  Long. 

Philadelphia  Rapid  Transit  Co.,  Philadelphia,  Pa. 

President,  John  B.  Parsons;  First  Vice-President,  George  D. 
Widener;  Second  Vice-President  and  General  Manager,  Charles  O. 
Kruger;  Third  Vice-President,  Alexander  Rennick;  Secretary  and 
Treasurer,  R.   B.   Self  ridge;   Comptroller,  J.   D.   Hiestand;   Auditor, 

E.  E.  Lehman;  Chief  Engineer,  William  S.  Twining;  General  Claim 
Agent,  H.  R.  Goshorn. 

Pittsburg  &  Butler  Street  Railway  Co.,  Butler,  Pa. 

President,  Geo.  Heard;  Vice-President,  Charles  Gibson,  Jr.;  Secre- 
tary, G.  F.  Batchelor;  General  Manager,  W.  H.  Pape;  Electrical  En- 
gineer, L.  H.  Kidder. 

PoRTi^ND  Railroad  Co.,  Portland,  Me.  ' 

President,  Charles  F.  Libby;  Secretary,  Treasurer  and  General 
Manager,  Edward  A.  Newman ;  Chief  Engineer,  W.  E.  Knowlton. 

Portland  Railway  Co.,  Portland,  Ore. 

President,    B.    S.   Josslyn;    Vice-President  and   General   Manager, 

F.  L  Fuller;  Secretary,  C.  N.  Huggins ;  Treasurer,  Samuel  G.  Reed; 
Assistant  Secretary  and  Assistant  Treasurer,  G.  L.  Estabrook;  Claim 
Agent,  E.  E.  Mallory. 

Portsmouth,  Dover  &  York  Street  Railway  Co.,  Ports- 
mouth, N.  H. 

President,  E.  M.  Goodall ;  Vice-President,  L  L.  Meloon ;  Secretary, 
Fred  J.  Allen;  Treasurer,  L.  B.  Goodall;  Auditor,  A.  D.  Foster; 
General  Manager,  W.  G.  Meloon;  Chief  Engineer,  S.  E.  Woodbury. 

Pottsville  Union  Traction  Co.,  Pottsville,  Pa. 

President  and  General  Manager,  W.  E.  Harrington ;  Vice-President, 
W.  L.  Shacfer;  Secretary  and  Treasurer,  F.  B.  Lasher;  Electrical  En- 
gineer, E.  W.  Gough;  Claim  Agent,  T.  J.  Evans. 
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POUGHKEEPSIE   CiTY    &   WaPPINGERS   FaLLS    ElECTRIC    RAIL- 
WAY Co.,  Poughkeepsie,  N.  Y. 

President  and  General  Manager,  J.  W.  Hinkley,  Jr.;  Secretary  and 
Treasurer,  Silas  Hinkley. 

Providence  &  Danielson  Railway  Co.,  Providence,  R.  I. 

President,  D.  F.  Sherman;  Vice-President,  James  S.  Kenyon;  Sec- 
retary, Franklin  A.  Smith,  Jr. ;  Treasurer,  George  W.  Prentice ;  General 
Superintendent,  J.  E.  Thielsen;  Electrical  Engineer,  J.  I.  Stubbert. 

Public  Service  Railway  Co.,  Newark,  N.  J. 

President,  Thomas  N.  McCarter;  Vice-Presidents,  A.  B.  Carlton, 
J.  J.  Burleigh,  C.  A.  Sterling;  Secretary,  Frederick  Evans;  Treasurer, 
James  P.  Dusenberry;  Comptroller,  .P.  S.  Young;  General  Auditor, 
M.  R.  Boylan;  General  Manager,  R.  E.  Danforth;  Superintendent, 
A.  H.  Stanley;  Engineer  Maintenance  of  Way,  Martin  Schreiber; 
General  Qaim  Agent,  H.  V.  Drown. 

Pueblo  &  Suburban  Traction  &  Lighting  Co.  (The), 
Pueblo,  Colo. 
President,  G.  F.  Duncan;  Vice-President,  W.  B.  McKinley;  Secre- 
tary, H.  C.  Baker;  Auditor,  A.  S.  Cooper;  Treasurer  and  General 
Manager,  J.  F.  Vail;  Chief  Engineer,  V.  R.  Hughes;  Claim  Agent, 
H.  P.  Vories. 

Quincy  Horse  Ralway  &  Carrying  Co.,  Quincy,  111. 

President,  G.  T.  Duncan;  Vice-President,  W.  B.  McKinley;  Secre- 
tary, Edward  Woodman ;  Treasurer,  W.  H.  Carnahan ;  Auditor,  W.  J. 
Achelpohl;  General  Manager,  H.  E.  Chubbuck;  Chief  Engineer,  C.  H. 
Gibbs. 

Raleigh  Electric  Co.,  Raleigh,  N.  C. 

President,  W.  J.  Andrews;  Vice-President,  H.  A.  Barre;  Secretary 
and  Treasurer,  J.  A.  P.  Farnham;  Auditor,  H.  H.  Dalton;  General 
Manager,  H.  H.  Carr;  Chief  Engineer,  H.  C.  Taylor. 

Rhode  Island  Co.  (The),  Providence,  R.  I. 

President,  C.  S.  Mellen ;. Vice-Presidents,  A.  T.  Potter,  E.  G.  Buck- 
land,  H.  M.  Hockersperger ;  Secretary,  J.  G.  Parker ;  Treasurer,  A.  S. 
May;  General  Manager,  A.  E.  Potter;  Comptroller,  R.  W.  Shepherd; 
Chief  Engineer,  M.  H.  Bronsdon;  Claim  Agent,  H.  D.  Briggs. 
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Richmond  &  Petersburg  Electric  Railway  G).,  Richmond, 
Va. 

President,  F.  Sitterding;  ist  Vice-President,  F.  J.  Gould;  2d  Vice- 
President,  A.  Wright;  Secretary  and  Treasurer,  Guy  Phillips;  Assist- 
ant General  Auditor,  J.  A.  McKnight;  General  Manager,  S.  W.  Huff; 
General  Auditor,  R.  H.  Keim;  Chief  Engineer,  Calvin  Whitdey,  Jr.; 
Qaim  Agent,  F.  W.  Mulford. 

Richmond  Light  &  Railroad  Co.,  New  Brighton,  N.  Y. 

President,  H.  H.  Rogers;  Vice-President  and  General  Manager, 
S.  F.  Hazelrigg;  Secretary,  J.  E.  Phillips;  Treasurer,  H.  H.  Rogers, 
Jr.;  Auditor,  T.  B.  Bradley;  Superintendent  Railroad  Division,  T.  J. 
Mullen;  Chief  Engineer,  Frank  O'Malley;  Qaim  Agent,  P.  J.  Finn. 

Roanoke  Railway  &  Electric  Co.,  Roanoke,  Va. 

President,  R.  D.  Apperson;  Vice-President,  Charles  R.  Miller; 
Secretary  and  Treasurer,  F.  H.  Shelton;  General  Manager,  J.  W. 
Hancock;  Electrical  Engineer,  R.  Woltz. 

Rochester  Railway  Co.,  Rochester,  N.  Y. 

President,  H.  E.  Andrews;  Vice-Presidents,  W.  K.  Vanderbilt,  Jr., 
John  J.  Stanley;  Secretary  and  Auditor,  J.  C.  Collins;  Treasurer,  E.  L. 
Rossiter;  General  Manager,  E.  J.  Cook;  Chief  Engineer,  I.  E. 
Matthews;  Claim  Agent,  J.  E.  Joyce. 

RocKFORD  &  Interurban  Railway  Co.,  Rockford,  111. 

President,  R.  N.  Baylies;  Vice-President,  John  Farson;  Secretary, 
G.  G.  Olmsted;  Treasurer,  W.  F.  Woodruff;  Auditor,  F.  W.  McAssey; 
Manager,  T.  M.  Ellis. 

Rock  Island  Southern  Railroad  Co.,  Monmouth,  111. 

President,  M.  A.  Walsh;  Vice-President,  C.  W.  Gale;  Secretary, 
General  Manager  and  Superintendent,  W.  W.  McCullough;  Treasurer, 
J.  W.  Walsh;  Chief  Engineer,  F.  H.  Lanchshire. 

Rockland,  Thomaston  &  Camden   Street  Railway  Co., 
Rockland,  Me. 

President,  George  E.  Macomber;  Vice-President,  Sidney  M.  Bird; 
Secretary,  Herbert  M.  Heath;  Treasurer,  Augustus  D.  Bird;  General 
Manager,  Thomas  Hawkens ;  Chief  Engineer,  Charles  E.  Gregory. 

Rutland  Railway,  Light  &  Power  Co.,  Rutland,  Vt. 

President,  G.  T.  Rogers;  Vice-President,  Leo  H.  Wise;  Secretary 
and  Treasurer,  Charles  H.  West;  General  Manager,  David  Fox;  Elec- 
trical Engineer,  Thomas  L,  Roach, 
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Saginaw  Valley  Traction  Co.,  Saginaw,  Mich. 

President,  H.  D.  Walbridge;  Vice-President  and  General  Manager, 
S.  E.  Wolff;  Secretary,  Treasurer  and  Auditor,  A.  J.  Simpson;  Elec- 
trical Engineer,  Frank  Gavagan;  Claim  Agent,  John  Goodrow. 

St.  Joseph  Railway,  Light,  Heat  &  Power  Co.,  St.  Jo- 
seph, Mo. 

President,  John  Donovan;  Vice-President  and  General  Manner, 
J.  H.  Van  Brunt;  Vice-President,  E.  W.  Clark,  Jr.;  Secretary  and 
Treasurer,  G.  L.  Estabrook;  Assistant  Secretary  and  Auditor,  Charles 
R  Foster;  Chief  Engineer,  R,  A.  Foresman;  Claim  Agent,  F.  J,  Steven. 

San  Antonio  Traction  Co.,  San  Antonio,  Tex.  ; 

President,  Emerson  McMillin;  Vice-President  and  General  Man- 
ager, W.  B.  Tuttle;  Secretary  and  Auditor,  C.  J.  Thomas;  Treasurer, 
O.  O.  Woodman ;  Chief  Engineer,  G.  H.  Cushman ;  Claim  Agent,  R.  H. 
L.  Bridgman. 

San  Diego  Electric  Railway  Co.,  San  Diego,  Cal. 

President,  John  D.  Spreckels;  Vice-President  and  Managing 
Director,  William  Qayton;  Secretary  and  Treasurer,  H.  L.  Titus; 
Auditor,  A.  H.  Kayser;  General  Superintendent,  B.  M.  Warner;  Chief 
Engineer,  Charles  McLogan. 

San  Juan  Light  &  Transit  Co.,  San  Juan,  Porto  Rico. 

President,  P.  G.  Gossler;  Vice-President,  F.  H.  Reed;  Secretary, 
H.  S.  Collette;  Treasurer,  G.  W.  Bunnell;  Assistant  Treasurer,  Lloyd 
Lyon;  Manager,  C.  F.  Beames. 

Savannah  Electric  Co.,  Savannah,  Ga. 

President,  George  J.  Baldwin ;  Vice-President,  C.  F.  Wallace ;  Secre- 
tary, Abraham  Minis;  Treasurer,  A.  Stuart  Pratt;  Manager,  L.  R. 
Nash;  Chief  Engineer,  F.  M.  Yawger;  Claim  Agent,  E.  W.  O'Connor. 

Schenectady  Railway  Co.,  Schenectady,  N.  Y. 

President,  F.  A.  Harrington ;  Secretary  and  Treasurer,  J.  H.  Aitken ; 
Auditor,  Fred  Ruby;  General  Manager,  E.  F.  Peck;  Superintendent, 
E.  J.  Ryon ;  Chief  Engineer,  B.  Penoyer ;  Claim  Agent,  H.  Robinson. 

Scioto  Valley  Traction  Co.  (The),  Columbus,  O. 

President  and  General  Manager,  F.  A.  Davis;  Vice-President,  W.  S. 
Courtright;  Secretary  and  Treasurer,  E.  R.  Sharp;  Auditor,  F.  K. 
Young;  Superintendent,  C.  Skinner;  Civil  Engineer,  Julian  Griggs; 
Q^m  Agent,  N.  E,  R^es, 
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ScRANTON  Railway  Co.,  Scranton,  Pa. 

President,  J.  J.  Sullivan;  Vice-President,  H.  J.  Crowley;  Secre- 
tary and  Treasurer,  C.  L.  S.  Tingley;  Comptroller,  F.  J.  Pryor,  Jr.; 
General  Manager,  Frank  Caum;  Chief  Engineer,  A.  S.  Kibbe;  Claim 
Agent,  Stephen  Dwyer. 

Seattle  Electric  Co.,  Seattle,  Wash. 

President,  Jacob  Furth;  Vice-f  resident,  Charles  D.  Wyman;  Sec- 
retaryf  J.  B.  Howe;  Treasurer,  A.  S.  Pratt;  Assistant  Treasurer, 
Frank  Dabney;  General  Managers,  Stone  &  Webster;  Manager^ 
Howard  F.  Grant;  Auditor,.  W.  E.  Wilmot;  Chief  Engineer,  Mark 
Lowd;  Claim  Agent,  C.  A.  Hammond. 

Sheboygan  Light,  Power  &  Railway  Co.,  Sheboygan,  Wis. 

President,  F.  A.  C.  Perrine;  Treasurer  and  GeneraL  Manager, 
Ernest  Gonzenbach;  Secretary,  J.  A.  Chesney;  Auditor,  Aug.  Wester- 
raeyer;  Chief,  W.  B.  Voth. 

Sioux  City  Traction  Co.,  Sioux  City,  la. 

President,  Samuel  McRoberts;  Secretary  and  Treasurer,  J.  H. 
Ricker;  Auditor,  H.  O.  Black;  General  Manager,  Edwin  L.  Kirk; 
Chief  Engineer,  M.  W.  Lake;  Master  Mechanic,  C.  M.  Feist;  Qaim 
Agent,  Henry  Morrison. 

South  Chicago  City  Railway  Co.,  Chicago,  111. 

President,  D.  F.  Cameron;  Vice-President,  D.  M.  Cummings; 
Secretary  and  Treasurer,  O.  S.  Gaither;  Auditor,  William  R.  Gaither; 
General  Manager,  George  R.  Folds. 

Southern  Wisconsin  Railway  Co.,  Madison,  Wis. 

President,  F.  W.  Montgomery;  Vice-President,  Dudley  Montgom- 
ery; Secretary  and  Treasurer,  Warren  Montgomery;  Chief  Electrician, 
M.  Stumpf. 

South  Shore  Traction  Co.,  New  York,  N.  Y. 
Secretary,  A.  C.  Hume. 

South-Western  Traction  Co.,  London,  Ont. 

President,  F.  G.  Rumball;  Vice-President,  A.  McKay;  Secretary- 
Treasurer,  A.  E.  Welch;  General  Manager,  S.  W.  Mower;  Auditor, 
H.  R.  Skirving;  Chief  Engineer,  C.  P.  Raikes;  Electrical  Engineer, 
D.  P.  Roberts. 


Digitized  by  LjOOQIC 


Member  Companies  and  Their  Officers.  349 

Southwest  Missouri  Railroad  Co.,  Webb  City,  Mo. 

President,  Treasurer  and  General  Manager,  A.  H.  Rogers;  Vice- 
President,  E.  Z.  Wallower;  Secretary,  A.  G.  Knisely;  Auditor,  W.  E. 
McMechan;  Chief  Engineer,  J.  B.  Hodgon;  Claim  Agent,  S.  W. 
Gunsalus. 

i 

Spokane  Traction  Co.,  Spokane,  Wash. 

President,  J.  P.  Graves;  Vice-President,  A.  L.  White;  Secretary, 
C.  H.  Wolf;  Treasurer,  H.  B.  Ferris;  Auditor,  E.  B.  Bird;  General 
Manager,  C  M.  Graves;  Chief  Engineer,  A.  M.  Lupfer;  Claim  Agent, 
C.  M.  Delameter. 

I 

Springfield  Consolidated  Railway  Co.,  Springfield,  111. 

President,  H.  D.  Walbridge;  Vice-President  and  General  Manager, 
Emil  G.  Schmidt;  Secretary  and  Treasurer,  H.  T.  Willett;  Chief  Engi- 
neer, H.  H.  Jones ;  Claim  Agent,  C.  S.  Goodwell. 
* 

Springfield  Railway  Co.  (The),  Springfield,  O. 

President,  Oscar  T.  Martin;  Vice-President,  Henry  J.  Crowley; 
Secretary  and  Treasurer,  C.  L.  S.  Tingley;  Auditor,  Frank  J.  Pryor,  Jr.; 
General  Manager,  John  H.  Miller;  Chief  Engineer,  A.  S.  Kibbe; 
Gaim  Agent,  Paul  C  Martin. 

Springfield  Traction  Co.,  Springfield,  Mo. 

President, '  Geo.  E.  Macomber ;  Vice-President,  General  Manager 
and  Purchasing  Agent,  W.  A.  Bixby;  Secretary,  N.  J.  Cunningham; 
Treasurer,  E.  B.  Lewis;  Auditor,  T.  E.  Smith;  Chief  Engineer,  J.  M. 
Brown. 

Sterling,  Dixon  &  Eastern  Electric  Railway  Co.,  Ster- 
ling, III. 

President,  John  I.  Beggs;  Vice-President  and  General  Manager, 
E.  B.  Kirk;  Secretary  and  Treasurer,  Robert  Camp;  Auditor,  Frank 
Higgins;  Electrical  Engineer,  A.  L.  Gillette. 

Steubenville  &  East  Liverpool  Railway  &  Light  Co., 
Steubenville,  O. 

President,  Van  Horn  Ely;  Secretary  and  Treasurer,  Edward  Mc- 
Donnell; General  Manager,  J.  C.  Rothery;  Chief  Engineer,  George 
Jackson. 

Syracuse  &  Suburban  Railroad  Co.,  Syracuse,  N.  Y. 

President,  J.  L.  King;  Vice-President  and  General  Manager,  C.  E. 
Hubbell;  Secretary  and  Treasurer,  G.  H.  Stillwell;  Chief  Engineer, 
G.  £.  Higgins. 
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Syracuse,  Lake  Shore  &  Northern  Railroad  Co.,  Syra- 
cuse, N.  Y. 

President,  C.  D.  Beebe;  Vice-Presidents,  C.  B.  Benson,  H.  S. 
Holden;  Secretary,  J.  M.  Gilbert;  Treasurer,  A.  K.  Hiscock;  General 
Manager,  Wm.  B.  Rockwell;  Auditor,  W.  W.  Foster;  Chief  Engineer, 
T.  H.  Mather;  Claim  Agent,  H.  C.  Beatty. 

Syracuse  Rapid  Transit  Railway  Co.,  Syracuse,  N.  Y. 

President,  Horace  E.  Andrews;  Vice-President  and  General  Man- 
ager, C.  Loomis  Allen;  Secretary  and  Treasurer,  T.  H.  Conderman; 
Auditor,  J.  M.  Joel;  Superintendent,  J.  E.  Duffy;  Engineer,  E.  P. 
Roundy;  Claim  Agent,  L.  E.  Barnes;  Master  Mechanic,  Fred  DuBois. 

Tacoma  Railway  and  Power  Co.,  Tacoma,  Wash. 

President,  Russell  Robb;  Vice-President,  E.  L.  Carr;  Secretary, 
A.  K.  Todd;  Treasurer,  A.  Stuart  Pratt;  Assistant  Secretary  and 
Assistant  Treasurer,  J.  S.  Simpson;  General  Managers,  Stone  &  Web- 
ster; Manager,  W.  S.  Dimmock;  Claim  Agent,  E.  H.  Odell. 

Tampa  Electric  Co.,  Tampa,  Fla. 

President,  George  J.  Baldwin;  Vice-President,  Peter  O.  Knight; 
Treasurer,  A.  Stuart  Pratt;  Secretary,  A.  K.  Todd;  General  Managers, 
Stone  &  Webster;  Manager,  George  W.  Wells;  Chief  Engineer,  H.  A. 
Hampton. 

Terre  Haute,  Indianapolis  &  Eastern  Traction  Co.,  In- 
dianapolis, Ind, 

President,  Robert  Todd;  Vice-President;  C.  Murdock;  Secretary, 
C.  Mulholland;  Treasurer,  J.  A.  McGowan;  Auditor,  L.  T.  Hixson; 
General  Manager,  C.  C.  Reynolds;  Electrical  Engineer,  P.  I.  Zipp. 

'Terre  Haute  Traction  &  Light  Co.,  Terre  Haute,  Ind. 

President,  W.  R.  McKeen;  Vice-President,  R.  I.  Todd;  Secretary 
and  Treasurer,  Jos.  A.  McGowan ;  Auditor,  E.  J.  Davis ;  General  Man- 
ager, T.  F:  Grover;  Chief  Engineer,  H.  E.  Smith;  Claim  Agent,  W.  G. 
McComb. 

Toledo  &  Chicago  Interurban  Railway  Co.,  Kendallville, 
Ind. 

President,  A.  B.  Shepard;  Vice-President,  Treasurer  and  General 
Manager,  F.  B.  Perkins;  Secretary,  F.  L.  Welsheimer;  Auditor,  W.  R. 
Robins. 
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Toledo  Railways  &  Light  Co.,  Toledo,  O. 

President,  H.  A.  Everett;  Vice-President  and  General  Manager, 
L.  E.  Beilstein;  Secretary  and  Auditor,  H.  S.  Swift;  Treasurer,  S.  D. 
Carr;  Chief  Engineer,  J.  T.  Ross;  Claim  Agent,  E.  H.  Eckert 

Toledo  Urban  &  Interurban  Railway  Co.,  Findlay,  O. 

President,  G.  B.  Kerper;  Vice-President,  John  Kilgour;  Secretary 
and  Treasurer,  A.  J.  Becht;  Auditor,  W.  I.  McQure;  General  Man- 
ager, C.  F.  Smith;  Chief  Engineer,  Charles  Kilgour. 

ToPEKA  Railway  Co.,  Topeka,  Kan. 

President,  E.  W.  Wilson;  Vice-President  and  General  Manager, 
L.  E.  Meyers;  Secretary  and  Treasurer,  F.  G.  Kelley;  Auditor,  E.  C. 
Flowers;  General  Superintendent,  A.  M.  Patten. 

Toronto  Railway  Co.,  Toronto,  Ont. 

President,  William  MacKenzie;  Vice-President,  Frederic  NichoUs; 
Secretary  and  Treasurer,  James  C.  Grace;  Comptroller,  J.  M.  Smith;* 
Manager,  R.  J.  Fleming ;  Superintendent,  James  Gunn ;  Chief  Engineer, 
T,  Tushingham. 

Tri-City  Railway  Co.,  Davenport,  la. 

President,  J.  F.  Porter;  Vice-President  and  General  Manager,  J.  F. 
Lardner ;  Secretary,  Treasurer  and  Auditor,  H.  K  Weeks ;  Chief  Engi- 
neer,  F.  W.  Reimers;  Claim  Agent,  R.  W.  Holland. 

Tri-State  Traction  Co.,  Steubenville,  O. 

General  Manager,  J.  F.  Flood;  Superintendent,  S.  E.  McCoy. 

Trinidad  Electric  Railroad  Co.  (The),  Trinidad,  Colo. 

President,  Frank  P.  Read;  Vice-President,  E.  H.  Day;  Secretary, 
Treasurer  and  General  Manager,  G.  L.  Horton;  Auditor,  J.  E.  Findley; 
Master  Mechanic,  John  Davey. 

Tucson  Rapid  Transit  Co.,  Tucson,  Ariz. 

President,  Wm.  S.  Iliff;  Vice-President  and  General  Manager, 
Frank  E.  Russell;  Secretary,  C.  K.  Durbin;  Treasurer  and  Auditor, 
O.  S.  Moore. 

Twin  City  Rapid  Transit  Co.,  Minneapolis,  Minn. 

President,  Thomas  Lowry;  Vice-President,  Calvin  G.  Goodrich; 
Secretary  and  Comptroller,  E.  S.  Pattee;  Treasurer,  R  A.  Crosby; 
Auditor,  D.  J.  Strouse;  General  Manager,  W.  J.  Hield;  Chief  Engineer, 
E.  H.  Scofield;  Claim  Agent,  W.  O.  Stout. 
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Union  Electric  Co.,  Dubuque,  la. 

President,  F.  D.  Stout;  Vice-President,  D.  D.  Meyers;  Secretary 
and  Treasurer,  J.  R.  Lindsay ;  Manager,  L.  D.  Mathes ;  Auditor,  M.  E. 
Crabtree;  Chief  Engineer,  C.  E.  Stanton. 

Union  Street  Railway  Co.,  New  Bedford,  Mass. 

President,  Henry  H.  Crapo;  Vice-President,  Thomas  B.  Tripp; 
Secretary,  C.  A.  Cook ;  Treasurer,  E.  S.  Wilde ;  General  Superintendent, 
E.  E.  Potter;  Chief  Engineer,  Jos.  Moore;  Claim  Agent,  I.  W.  Phelps. 

United  Railways  &  Electric  Co.  (The),  Baltimore,  Md. 

President,  William  A.  House;  Vice-President,  F.  A.  Furst;  Secre- 
tary, William  Early ;  Acting  Treasurer,  J.  H.  Windsor ;  Auditor,  N.  E. 
Stubbs;  General  Manager,  T.  A.  Cross;  Consulting  Engineer,  L.  B. 
Stillwell ;  Chief  Engineer,  C.  O.  Vandevauter ;  Superintendent  of  Shops, 
H.  H.  Adams ;  Claim  Agent,  J.  R.  Pratt. 

United  Railways  Co.  of  St.  Louis,  St.  Louis,  Mo. 

President,  John  I.  Beggs;  Vice-President  and  General  Manager, 
Robert  McCulloch;  Secretary  and  Treasurer,  James  Adkins;  Auditor, 
Frank  R.  Henry;  Assistant  General  Manager,  Richard  McCulloch; 
Master  Mechanic,  M.  O'Brien;  General  Qaim  Agent,  C.  B.  Hardin. 

United  Traction  Co.,  Alb^;iy,  N.  Y. 

President,  David  Wilcox;  Vice-President,  A.  I.  Culver;  Secretary 
and  Treasurer,  James  McCredie;  Acting  Auditor,  David  C  Dibbell; 
General  Manager,  Edgar  S.  Fassett;  Electrical  Engineer,,  Herschcl  A, 
Benedict 

Utah  Light  &  Railway  Co.,  Salt  Lake  City,  Utah. 

President,  W.  H.  Bancroft;  Vice-Presidents,  P.  L.  Williams,  W.  S. 
McCornick;  Secretary,  F.  H.  Knickerbocker;  Treasurer,  George  S. 
Gannett;  Auditor,  W.  Brown;  General  Manager,  J.  S,  Wells;  Elec- 
trical Engineer,  O.  A.  Honnold. 

Utica  &  Mohawk  Valley  Railway  Co.,  Utica,  N.  Y. 

President,  Horace  E.  Andrews;  Vice-President,  John  J.  Stanley; 
Secretary,  Walter  N.  Kernan;  Treasurer,  Charles  B.  Rogers;  General 
Manager,  C.  Loomis  Allen;  Auditor,  B.  A.  Frankel;  Electrical  Engi- 
neer, W.  J.  Harvic;  Claim  Agent,  R.  E.  McDougall. 

Valley  Traction  Co.,  Chambersbiirg,  Pa. 

President,    M.    C.    Kennedy;    Secretary    and    Treasurer,    W.    L^ 
Ritchey;  Auditor,  C.  M.  Davison;  Superintendent,  C.  H.  Bishop;  Chief 
Engineer,  J.  M.  Reich. 
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Wallkii^l  Transit  Co.  (The),  Middletown,  N.  Y. 

Presj^ent,  Edw.  R.  Sponsler;  Vice-President,  Herbert  B.  Royce; 
Secrj^t^y,  W.  H.  Sponsler;  Treasurer,  W.  M.  Oglesby;  General  Man- 
ager, p.  C.  McMonagle;  Electrical  Engineer,  H.  Van  Innegen. 

Washington,  Baltimore  &  Annapolis  Electric  Railway 
Co.,  Baltimore,  Md. 

President,  G.  T.  Bishop;  Vice-President,  John  Sherwin;  Secretary 
and  Treasurer,  J.  G.  Masterton;  Auditor,  W.  A.  Kappler;  General 
Manager,  J.  N.  Shannahan. 

Washington  Railway  &  Electric  Co.,  Washington,  D.  C. 

President,  Allan  'L.  McDermott;  Vice-President,  George  H. 
Harries;  Secretary,  F.  J.  Whitehead;  Treasurer  and  Comptroller, 
William  F.  Ham;  General  Manager,  H.  W.  Fuller;  Engineer,  C.  S. 
Kimball. 

Washington  Water  Power  Co.  (The),  Spokane,  Wash. 

President,  Henry  M.  Richards;  Vice-President,  A.  B.  Campbell; 
Second  Vice-President  and  General  Manager,  D.  L.  Huntington;  Sec- 
retary, H.  L.  Bleecker;  Treasurer,  H.  E.  Perks. 

West  Chester  Street  Railway  Co.,  West  Chester,  Pa. 

President,  Meyer  Schamberg;  Vice-President  and  Secretary,  Jonas 
Rice ;  Treasurer,  John  W.  Woodside ;  Auditor,  A.  A.  Du  Ban ;  Superin- 
tendent, E.  W.  Goss. 

West  Penn  Railways  Co.,  Pittsburg,  Pa. 

President,  W.  S.  Kuhn;  Vice-President,  James  S.  Kuhn;  Secre- 
tary, Robert  P.  Watt;  Treasurer,  J.  B.  Van  Wagenerj  General  Man- 
ager, W.  E.  Moore;  Chief  Engineer,  J.  L.  Fritsch. 

Whatcom    County    Railway    &    Light    Co.,    Bellingham, 
Wash. 

President,  C.  D.  Wyman;  Vice-President,  J.  W.  Hallowell;  Secre- 
tary, H.  R.  Hayes ;  Treasurer,  A.  S.  Pratt ;  General  Managers,  Stone  & 
Webster;  Auditor,  J.  C.  Hector;  Local  Manager,  L.  H.  Bean;  Chief 
Engineer,  H.  Titcomb. 

Wheeling  Traction  Co.,  Wheeling,  W.  Va. 

President,  T.  H.  Conderman ;  Vice-Presidents,  J.  J.  Holloway, 
B.  W.  Peterson;  Secretary  and  Treasurer,  W.  A.  Shirley;  General 
Manager,  G.  O.  Nagle;  Chief  Engineer,  A.  G.  Mersing;  Claim  Agent, 
Louis  Lipphardt. 

«3 
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Wichita  Railroad  &  Light  Co.,  Wichita,  Kan. 

President,  George  F.  Duncan;  Vice-President  and  General  Man- 
ager, Samuel  L.  Nelson;  Secretary  and  Treasurer,  Edward  Woodman; 
General  Superintendent,  W.  R.  Morrison;  Chief  Engineer,  E.  C 
Clemmons. 

WiLLiAMSPORT  PASSENGER  RAILWAY  Co.,  Williamspoft,  Pa, 

President,  Henry  W.  White;  Vice-President,  C.  L.  Munson;  Sec- 
retary, Treasurer  and  General  Manager,  Ernest  H.  Davis;  Auditor, 
H.  H.  Hill;  Chief  Engineer,  P.  A.  Hess. 

Winnebago  Traction  Co.,  Oshkosh,  Wis. 

President,  R.  H.  Hackett;  Vice-President  and  General  Manager, 
E.  B.  Kirk;  Secretary,  A.  H.  Ostram;  Treasurer,  S.  M.  Rothermal; 
Chief  Engineer,  M.  J.  Hill. 

Winona  Interurban  Railway  Co.,  Winona  Lake,  Ind. 

President,  H.  J.  Heinz;  Vice-President,  J.  F.  Beyer;  Secretary  and 
General  Manager,  S.  C.  Dickey;  Treasurer,  William  M.  Camp;  General 
Superintendent,  H.  S.  Dickey;  Chief  Engineer,  Charles  Sigler; 

Winona  Railway  &  Light  Co.,  Winona,  Minn. 

President,  C.  M.  Mason;  Vice-President,  J.  S.  Bartlett;  Secretary 
and  Treasurer,  E.  L.  Carr;  Auditor,  F.  Martin;  General  Manager, 
A.  V.  Schroeder;  Chief  Engineer,  Robert  Paton. 

"Worcester  Consolidated  Street  Railway  Co.,  Worcester, 
Mass. 

President,  F.  H.  Dewey;  Vice-President,  A.  G.  Bullock;  Treasurer, 
J.  W.  Lester;  General  Manager,  K  G.  Connette;  Superintendent  of 
Motive  Power,  G.  W.  Dunlap;  Claim  Agent,  H.  E.  Buswell. 

Yegan  Brothers  Power  Plant,  Billings,  Mont. 
Manager,  J.  R  Bray  ton. 

York  Street  Railway  Co.,  York,  Pa. 

President,  W.  F.  B.  Stewart;  Vice-President,  A.  H.  Hayward; 
Secretary  and  Treasurer,  George  S.  Schmidt ;  General  Manager,  David 
Young,  Jr.;  Auditor,  H.  F.  Greenwalt;  Chief  Engineer,  L.  C  Mayer; 
Claim  Agent,  J.  A.  Hoober. 

YouNGSTOWN  &  Southern  Railway  Co.,  Youngstown,  O. 

President,  John  Stambaugh;  Vice-President  and  General  Manager, 
S.  J.  Dill;  Secretary  and  Treasurer,  David  Todd;  Auditor  and  As- 
sistant Treasurer,  W.  F.  Bass;  Chief  Engineer,  Geo.  Tod,  Jr. 
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ALABAMA. 

Anniston Anniston  Electric  and  Gas  Co. 

Birmingham Birmingham  Railway,  Light  and  Power  G). 

Mobile Mobile  Light  and  Railroad  Co. 

ARIZONA. 
Tucson Tucson^  Rapid  Transit  Co. 

ARKANSAS. 

Eureka  Springs : Citizens'  Electric  Co. 

Little  Rock Little  Rock  Railway  and  Electric  Co. 

CALIFORNIA. 

Petaluma Petaluma  and  Santa  Rosa  Railway  Co. 

San  Diego San  Diego  Electric  Railway  Co. 

COLORADO. 
Colorado  Springs. .  .Colorado  Springs  and  Interurban  Ry.  Co. 

Denver Denver  City  Tramway  Co. 

Pueblo.  .The  Pueblo  and  Suburban  Traction  and  Lighting  Co. 
Trinidad The  Trinidad  Electric  Railroad  Co. 

CONNECTICUT. 

Danbury Danbury  and  Bethel  Street  Railway  Co. 

Hartford Farmington  Street  Railway  Co. 

Mystic Groton  and  Stonington  Street  Railway  Co. 

New  Haven Connecticut  Co.  (The) 

Warehousepoint. Hartford  and  Springfield  Street  Railway  Co. 

DISTRICT  OF  COLUMBIA. 

Washington Capital  Traction  Co. 

Washington Washington  Railway  and  Electric  Co. 
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FLORIDA. 

Jacksonville V Jacksonville  Electric  Co. 

Pensacola Pensacola  Electric  Co. 

Tampa Tampa  Electric  Co. 

GEORGIA. 

Athens Athens  Electric  Railway  Co. 

Atlanta ."^ Georgia  Railway  and  Electric  Co. 

Augusta Augusta  and  Aiken  Railway  Co. 

Columbus Columbus  Railroad  Co. 

Savannah Savannah  Electric  Co. 

ILLINOIS. 

Chicago Calumet  Electric  Street  Railway  Co. 

Chicago Chicago  and  Milwaukee  Electric  Railroad  Co. 

Chicago Chicago  City  Railway  Co. 

Chicago Chicago  Union  Traction  Co. 

Chicago.^ Elgin  and  Belvidere  Electric  Co. 

Chicago South  Chicago  City  Railway  Co. 

Decatur Illinois  Central  Traction  Co. 

DeKalb DeKalb-Sycamore  and  Interurban  Traction  Co. 

East  St.  Louis East  St.  Louis  and  Suburban  Railway  Co. 

Joliet Chicago  and  Joliet  Electric  Railway  Co. 

Joliet Joliet  and  Southern  Traction  Co. 

Aewanee Galesburg  and  Kewanee  Electric  Railway  Co. 

Monmouth Rock  Island  Southern  Railroad  Co, 

Quincy Quincy  Horse  Railway  and  Carrying  Co. 

Rockford Rockford  and  Interurban  Railway  Co. 

Springfield Springfield  Consolidated  Railway  Co. 

Sterling. . .  .Sterling,  Dixon  and  Eastern  Electric  Railway  Co. 
Wheaton Aurora,  Elgin  and  Chicago  Railroad  Co. 

INDIANA. 

Anderson Indiana  Union  Traction  Co. 

Columbus.  .Indianapolis,  Columbus  and  Southern  Traction  Co. 

Decatur The  Ft.  Wayne  and  Springfield  Railway  Co. 

Evansville Evansvillc  and  Eastern  Electric  Railway. 

Evans ville Evansville  Electric  Railway  Co. 
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Ft.. Wayne Ft.  Wayne  and  Wabash  Valley  Traction  Co. 

Indianapolis Indianapolis  and  Cincinnati  Traction  Co. 

Indianapolis Indianapolis  Traction  and  Terminal  Co. 

Kokomo Kokomo.  Marion  and  Western  Traction  Co. 

New  Albany. .  .Louisville  and  Southern  Indiana  Traction  Co. 
Richmond. Terre  Haute,  Indianapolis  and  Eastern  Traction  Co. 

South  Bend Northern  Indiana  Railway  Co. 

Terre  Haute Terre  Haute  Traction  and  Light  Co. 

Winona  Lake Winona  Interurban  Railway  Co. 

IOWA. 

Cedar  Rapids.  .Cedar  Rapids  and  Iowa  City  Ry.  and  Light  Co. 

Clinton Iowa  and  Illinois  Railway  Co. 

Davenport Tri-City  Railway  Co. 

Des  Moines Des  Moines  City  Railway  Co. 

Des  Moines Inter-Urban  Railway  Co. 

Dubuque   Union  Electric  Co. 

Mason  City Mason  City  and  Clear  Lake  Railway  Co. 

Sioux  City Sioux  City  Traction  Co. 

KANSAS. 

Leavenworth The  Kansas  City-Western  Railway  Co. 

Pittsburg Joplin  and  Pittsburg  Railway  Co. 

Topeka  Topeka  Railway  Co. 

Wichita Wichita  Railroad  and  Light  Co. 

KENTUCKY. 

Lexington Lexington  Railway  Co. 

Louisville Louisville  and  Eastern  Railroad  Co. 

Louisville Louisville  Railway  Co. 

Paducah The  Paducah  Traction  Co.  (Inc.) 

LOUISIANA. 
New  Orleans New  Orleans  Railway  and  Light  Co. 

MAINE. 

Bangor Bangor  Railway  and  Electric  Co. 

Kennebunkport Atlantic  Shore  Line  Railway  Co. 

Portland , Portland  Railroad  Co. 

Rockland. .  .Rockland,  Thomaston  and  Camden  Street  Ry.  Co. 
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MARYLAND. 

Baltimore .Lorraine  Electric  Railway  Co. 

Baltimore The  United  Railways  and  Electric  Co. 

Baltimore.  .Washington,  Baltimore  and  Annapolis  Elec.Ry.Co. 

MASSACHUSETTS. 

Boston Boston  and  Maine  Railroad  Co. 

Boston Boston  and  Northern  Street  Railway  Co. 

Boston Boston  and  Worcester  Street  Railway  Co. 

Boston Boston  Elevated  Railway  Co. 

Fitchburg Fitchburg  and  Leominster  Street  Railway  Co. 

Gardner.  .Gardner,  Westminster  and  Fitchburg  St.  R.  R.  Co. 

Haverhill New  Hampshire  Electric  Railways. 

Lynn Nahant  and  Lynn  Street  Railway  Co. 

Mayhard Concord,  Maynard  and  Hudson  Street  Ry.  Co. 

Milford Milford  and  Uxbridge  Street  Railway  Co. 

New  Bedford Union  Street  Railway  Co. 

Newburyport Citizens*  Electric  Street  Railway  Co. 

Newtonville Newton  and  Boston  Street  Railway  Co. 

Plymouth Brockton  and  Plymouth  Street  Railway  Co. 

Worcester Worcester  Consolidated  Street  Railway  Co. 

MICHIGAN. 

Benton  Harbor Benton  Harbor-St.  Joe  Ry.  and  Light  Co. 

Detroit Detroit  United  Railway. 

Grand  Rapids Grand  Rapids  Railway  Co. 

Holland. . .  .Grand  Rapids,  Holland  and  Chicago  Railway  Co. 

Houghton Houghton  County  Street  Railway  Co. 

Jackson. Jackson  Consolidated  Traction  Co. 

Lansing Michigan  United  Railways  Co. 

Menominee . .  Menominee  and  Marinette  Light  and  Traction  Co. 

Owos^o Owosso  and  Corunna  Electric  Co. 

Saginaw Bay  City  Traction  and  Electric  Co. 

Saginaw Saginaw  Valley  Traction  Co 

MINNESOTA. 

Duluth Duluth  Street  Railway  Co. 

Minneapolis Twin  City  Rapid  Transit  Co, 

Winona Winona  Railway  and  Light  Co, 
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MISSISSIPPI. 

■ 

Jadcson Jackson  Electric  Railway,  Light  and  Power  Co. 

Meridian Meridian  Light  and  Railway  Co. 

MISSOURI 

Kansas  City Kansas  City  Railway  and  Light  Co. 

St.  Joseph St.  Joseph  Ry.,  Light,  Heat  and  Power  Co. 

St.  Louis United  Railways  Co.  of  St.  Louis. 

Springfield Springfield  Traction  Co. 

Webb  City Southwest  Missouri  Railroad  Co. 

MONTANA. 

Billings. Yegan  Brothers'  Power  Plant. 

Butte Butte  Electric  Railway  Co. 

Great  Falls Great  Falls  Street  Railway. 

Helena Helena  Light  and  Railway  Co. 

NEBRASKA. 

Lincoln Omaha,  Lincoln  and  Beatrice  Railway  Co. 

Omaha. Omaha  and  Council  Bluffs  Street  Railway  Co. 

NEW  HAMPSHIRE. 
Portsmouth Portsmouth,  Dover  and  York  Street  Ry.  Co. 

NEW  JERSEY. 

Asbury  Park Atlantic  Coast  Electric  Railway  Co. 

Bridgeton Bridgeton  and  Millville  Traction  Co. 

Kdgewater N.  J.  and  Hudson  River  Ry.  and  Ferry  Co. 

Millville Millville  Traction  Co. 

Newark Public  Service  Railway  Co. 

NEW  MEXICO. 
Las  Vegas Las  Vegas  Railway  and  Power  Co. 

NEW  YORK. 

Albany Albany  and  Hudson  Railroad  Co. 

Albany United  Traction  Co. 

Binghamton Binghamton  Railway  Co. 

Buffalo Buffalo  and  Lake  Erie  Traction  Co. 
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Buffalo International  Railway  0>. 

Elmira. .'. .  .Elmira  Water,  Light  and  Railroad -Co. 

Fishkill-on-Hudson Fishkill  Electric  Railway  Go. 

Gloversville . .  Fonda,  Johnstown  and  Gloversville  Railroad  Co. 

Kingston Kingston  Consolidated  Railroad  Co. 

Middletown The  Wallkill  Transit  Co. 

New  Yotk .Long  Island  Consolidated  Electrical  Cos. 

New  York New  York  and  Port  Chester  Railroad  Co. 

New  York New  York  and  Queens  County  Railway  Co. 

New  York New  York  City  Railway  Co. 

New  York Richmond  Light  and  Railroad  Co. 

New  York South  Shore  Traction  Co. 

Pb'keepsie.  .Po'keepsie  City  and  Wappingers  Falls  El.  Ry.  Co. 

Rochester Rochester  Railway  Co. 

Schenectady Schenectady  Railway  Co. 

Syracuse Syracuse  and  Suburban  Railroad  Co. 

Syracuse Syracuse,  Lake  Shore  and  Northern  R.  R.  Co. 

Syracuse Syracuse  Rapid  Transit  Railway  Co. 

Utica Utica  and  Mohawk  Valley  Railway  Co. 

NORTH  CAROLINA. 

Asheville Asheville  Electric  Co. 

Charlotte Charlotte  Electric  Railway,  Light  and  Power  Co. 

Raleigh Raleigh  Electric  Co. 

Wilmington.  .The  Consolidated  Railways, Light  and  Power  Co. 
Winston-Salem The  Fries  Manufacturing  and  Power  Co. 

OHIO. 

Akron Northern  Ohio  Traction  and  Light  Co. 

Chillicothe.Chillicothe  Electric  Railroad,  Light  and  Power  Co. 

Cincinnati : Cincinnati  Traction  Co. 

Cleveland Cleveland  Electric  Railway  Co. 

Cleveland.  .Cleveland,  South-West'n  &  Columbus  Railway  Co. 

Cleveland Lake  Shore  Electric  Raihvay  Co. 

Cleveland.  .Cleveland,  South-West'n  &  Columbus  Railway  Co. 

Columbus Columbus  Railway  and  Light  Co. 

Columbus Indiana,  Columbus  and  Eastern  Traction  Co. 

Columbus .The  Scioto  Valley  Traction  Co. 

Dayton Dayton  and  Troy  Electric  Railway  Co. 

Dayton, ,.,,.., ,.,.,.... .Dayton  and  Xeni^  Transit  Cp, 
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Dayton The  Peoples  Railway  Co. 

East  Liverpool.  .The  East  Liverpool  Traction  and  Light  Co. 

Findlay Toledo,  Urban  and  Interurban  Railway  Co. 

Lima Lima  and  Toledo  Traction  Co. 

Marion Columbus,  Delaware  and  Marion  Railway  Co. 

Pomeroy Ohio  River  Electric  Railway  and  Power  Co. 

Springfield The  Springfield  Railway  Go. 

Steubenville. Steuben ville  and  E.  Liverpool  Ry.  and  Light  Co. 

Steubenville Tri-State  Traction  Co. 

Toledo Toledo  and  Chicago  Interurban  Railway  Co. 

Toledo Toledo  Railways  anc^Light  Co. 

West  Milton Dayton,  Covington  and  Piqua  Traction  Co. 

Willoughby.  .Cleveland,  Painesville  and  Eastern  Railroad  Co. 
Youngstown Youngstown  and  Southern  Railway  Co. 

OKLAHOMA. 

Enid Enid  City  Railway  Co. 

Oklahoma  City Oklahoma  City  Railway  Co. 

OREGON. 
Portland Portland  Railway  Co. 

PENNSYLVANIA. 

Allentown Lehigh  Valley  Transit  Co. 

Altoona Altoona  and  Logan  Valley  Electric  Railway  Co. 

Butler Pittsburg  and  Butler  Railway  Co. 

Chambersburg Valley  Traction  Co. 

Connellsville . . . » West  Penn.  Railways  Co. 

Easton Easton  Transit  Co. 

Easton Northampton  Traction  Co. 

Erie Erie  Traction  Co. 

Harrisburg Central  Pennsylvania  Traction  Co. 

Hazelton Lehigh  Traction  Co. 

Kennett  Square Kennett  &  Coatesville  Railroad  Co. 

New  Castle Mahoning  and  Shenango  Ry.  and  Light  Co. 

Philadelphia Philadelphia  and  Western  Railway  Co. 

Philadelphia Philadelphia  and  West  Chester  Traction  Co. 

Philadelphia Philadelphia  Rapid  Transit  Co. 

Philadelphia West  Chester  Street  Railway  Co. 

Poftsville Pottsville  Union  Traction  Co. 
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bcranton Scranton  Railway  Co. 

Williamsport Williamsport  Passenger  Railway  Co. 

York York  Street  Railway  Co. 

RHODE  ISLAND. 

Providence Providence  and  Danielson  Railway  Co. 

Providence The  Rhode  Island  Co. 

SOUTH  CAROLINA. 

Anderson Anderson  Traction  Co. 

Charleston* . .  Charleston  Consolidated  Ry.,  Gas  and  Elec.  Co. 

TENNESEE. 

knoxville Knoxville  Railway  and  Light  Co. 

Memphis Memphis  Street  Railway  Co. 

Nashville Nashville  Railway  and  Light  Co. 

TEXAS. 

Austin Austin  Electric  Railway  Co. 

Beaumont.  . . Beaumont  Traction  Co. 

Dallas Dallas  Consolidated  Electric  Street  Railway  Co. 

Denison Denison  and  Sherman  Railway  Co. 

El  Paso El  Paso  Electric  Railway  Co. 

Fort  Worth Northern  Texas  Traction  Co. 

Galveston Galveston  Electric  Co. 

Houston Houston  Electric  Co. 

Laredo The  Laredo  Electric  and  Railway  Co. 

San  Antonio San  Antonia  Traction  Co. 

UTAH. 
Salt  Lake  City Utah  Light  and  Railway  Co. 

VERMONT. 
Rutland Rutland  Railway,  Light  and  Power  Co. 

VIRGINIA. 

Hampton Newport  News  and  Old  Point  Ry.  and  Elec.  Co. 

Lynchburg Lynchburg  Traction  and  Light  Co. 

Norfolk Norfolk  and  Portsmouth  Traction  Co. 
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Richmond Richmond  and  Petersburg  Electric  Railway  Co. 

Roanoke. Roanoke  Railway  and  Electric  Co. 

WASHINGTON. 

Belluigham Whatcom  County  Railway  and  Light  Co. 

Olympia. ^ . .  .Olympia  Light  and  Power  Co. 

Seattle Seattle  Electric  Co, 

Spokane Spokane  Traction  Co. 

Spokane The  Washington  Water  Power  Co. 

'J'acoma Pacific  Traction  Co. 

Tacoma Tacoma  Railway  and  Power  Co. 

WEST  VIRGINIA. 

Fairmont Fairmont  and  Qarksburg  Traction  Co. 

Huntington Camden  Interstate  Railway  Co. 

Wheeling Wheeling  Traction  Co. 

WISCONSIN. 

Fond  du  Lac Eastern  Wisconsin  Railway  and  Light  Co. 

Madison Southern  Wisconsin  Railway  Co. 

Milwaukee. .  .The  Milwaukee  Electric  Railway  and  Light  Co. 

Oshkosh Winnebago  Traction  Co. 

Sheboygan Sheboygan  Light,  Power  and  Railway  Co. 

PHILIPPINE  ISLANDS. 
Manila Manila  Electric  Railroad  and  Light  Co. 

PORTO  RICO. 
San  Juan San  Juan  Light  and  Transit  Co. 

CANADA. 

Levis,  Quebec Levis  County  Railway. 

London,  Ontario South-Western  Traction  Co. 

Montreal,  Quebec Montreal  Street  Railway  Co. 

Ottawa,  Ontario Ottawa  Electric  Railway  Co. 

Peterborough,  Ontario.  .The  Peterborough  Radial  Railway  Co. 
Toronto,  Ontario ; Toronto  Railway  Co. 

MEXICO. 
City  of  Mexico Mexico  Electric  Tramways,  Limited. 
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ASSOCIATE  MEMBERS. 

I 

(Arranged  Alphabetically  According  to  Names.) 
♦Allied  with  Engineering  Association. 

*Adams,  H.  H.,  Superintendent  Shops,  United  Railways  & 

Electric  Co.,  Baltimore,  Md. 
*Alden,  Charles  A.,  Street  Railway  Engineer,  Penn.  Steel  Co., 

Steelton,  Pa. 
Anderson,  George  O.,  East  Liverpool  Traction  &  Light  Co., 

East  Liverpool,  O. 
Angerer,  Victor,  Philadelphia,  Pa. 

Ashe,  Sydney  W.,  Polytechnic  Institute  of  Brooklyn,  Brook- 
lyn, N.  Y. 
Ashhurst,  Lewis  R.,  Philadelphia,  Pa. 
*Baker,  C.  P.,  579  West  159th  Street,  New  York,  N.  Y. 

Baker,  Edwin  H.,  26  Sroadway,  New  York,  N.  Y. 
*Baukat,  John  G.,  7  Park  Avenue,  White  Plains,  N.  Y. 
Bean,  W.  Worth,  Benton  Harbor,  Mich. 
*Bell,  Thomas  K.,  Chief  Engineer,  Interstate  Railways  Co., 
Philadelphia,   Pa. 
Beugler,  H.  M.,  Superintendent  Railways,  1809  Hayes  Street, 
Nashville,  Tenn. 
*Bigelow,  Chas.  H.,  Hudson  Co.  Power  Station,  Jersey  City, 

N.J. 
*Billings,  A.  W.  K.,  Chief  Engineer,  Havana  Electric  Rail- 
way Co.,  Havana,  Cuba. 
Blake,  Henry  W.,  Editor,  Street  Railway  Journal,  239  West 

39th  Street,  New  York,  N.  Y. 
Blakeslee,   R.    B.,   Superintendent,   Du   Bois    Traction  Co., 

Du  Bois,  Pa. 
*Boden,    John,    Foreman,   Carpenter  Department,   The   Mil- 
waukee Electric  Railway  &  Light  Co.,  Milwaukee,  Wis. 
*BodIer,  F.  F.,  526  Mission  Street,  San  Francisco,  Cal. 
*Boyd,  William   C,  Assistant  Engineer,  Pittsburg  Railways 
Co.,  Pittsburg,  Pa. 
Boyer,  Warren  L.,  Superintendent,  The  New  York  Car  & 
Truck  Co.,  Kingston,  N.  Y. 

[364] 
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Brady,  Daniel  M.,  President,  Brady  Brass  Co.,  95  Liberty 
Street,  New  York,  N.  Y. 
*Brinkerhoff,   F.   M.,   Mechanical   Engineer,    100   Broadway, 
New  York,  N.  Y. 
Brinckerhoff,   H.    M.,   Electrical   Engineer,  60  Wall   Street, 

New  York,  N.  Y. 
Brockway,  W.  B.,  Auditor,  Ford,  Bacon  &  Davis,  115  Broad- 
way, New  York,  N.  Y. 
Brubakei",  G.   S.  W.,  Engineer,  805  WItherspoon  Building, 
Philadelphia,  Pa. 
*Budd,    B.    I.,    Purchasing   Agent,    Metropolitan    West    Side 
Elevated   Railway   Co.,   looi    Royal  Insurance   Building, 
Chicago,  111. 
♦Buelow,  Frank,  Foreman,  The  Milwaukee  Electric  Railway  & 

Light  Co.,  Milwaukee,  Wis. 
♦Bushnell,  Fred.  N.,  Engineer,  Stone  &  Webster  Cos.,  Boston, 

Mass. 
Caldwell,  F.  C,  Professor  Electrical  Engineering,  Ohio  State 
University,  Columbus,  O. 
*Callaghan,  P.  J.,  Superintendent,  Pittsburg  Railways  Co.,  435 

6th  Avenue,  Pittsburg,  Pa. 
♦Campbell,   A.    D.,   Master   Mechanic,   Seattle   Electric   Co., 

Seattle,  Wash. 
*Canfield,  W.,  C,  Foreman,  The  Milwaukee  Electric  Railway  & 
Light  Co.,  Milwaukee/ Wis. 
Carver,  D.  F.,  Assistant  General  IVIanager,  Aurora,  Elgin  & 

Chicago  Railroad  Co.,  Wheaton,  III. 
Case,  F.  E.,   Engineer,  Railway  Equipment  Dept.,  General 

Electric  Co.,  Schenectady,  N.  Y. 
Chilton,  St.  John,  Engineer  Allis  Chalmers  Co.,  Milwaukee, 
Wis. 
♦Chinn,  Oral  M.,  Electrician,  Mt.   Vernon  Electric  Railway 

Co.,  Mt.  Vernon,  O. 
*Qapp,  'Harold  W.,  Electrical  Engineer,  General  Electric  Co., 
44  Broad  Street,  New  York,  N.  Y. 
Clark,  Chas.  S.,  Agent,  Penn.  Steel  Co.,  Boston,  Mass. 
♦Coleman,   S.  Waldo  Electrical  Engineer   Petaluma  &  Santa 
Rosa  Railway  Co.,  Petaluma,  Cal. 
Collier,  Barron  G.,  President,  Street  Railway  Advertising  Co.. 
Flat  Iron  Building,  New  York,  N.  Y. 
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Conant  R.  W.,  Consulting  Engineer,  Aurora,  III. 

Cook,  Paul,  Secretary,  W.  &  L.  E.  Gurley  Co.,  Troy,  N.  Y 
♦Corning,  John  W.,  Electrical  Engineer,  Boston  Elevated  Rail- 
way Co.,  552  Harrison  Avenue,  Boston,  Mass. 

Cox,  Charles  H.,  General  Manager,  Citizens'  Railway  Com- 
pany, Lincoln,  Neb. 

Crecelius,  L.  P.,  3607  Clinton  Avenue,  N.  W.,  Cleveland,  O. 

Crossman,  T.  E.^  931  73d  Street,  Brooklyn,  N.  Y. 
*Daggett,  H.  C,  Electric  Superintendent,  Salisbury  &  Spencer 

Railway  Co.,  Salisbury,  N.  C. 
*Danforth,  R.  E.,  General  Manager,  Public  Service  Railway 
Co.,  Newark,  N.  J. 

Dewey,  Francis  H.,  President,  Worcester  Consolidated  Street 
Railway  Co.,  Worcester,  Mass. 

Debbs,  William  A.,  Superintendent  Claim  Department,  Empire 

State  Surety  Co.,  34  Pine  Street,  New  York,  N.  Y. 
*Dorland,  R.  R.,  Chief  Electrician,  Ogden  Rapid  Transit  Co., 

Ogden,  Utah. 
*Doyle,  E.  P.,   Master  Mechanic,  Aurora,  Elgin  &  Chicago 

Railroad  Co.,  Wheaton,  III. 
*^Doyle,  J.  S.,  Superintendent  Car  Equipment,  Interborough 
Rapid   Transit  Co.,  98th   Street  and   3d   Aveune,   New 
York,  N.  Y. 

Duffey,   Edwin,  Treasurer  and  Manager,   Cortland  County 

Traction  Co.,  Cortland,  N.  Y. 
♦Duffy,  Jas.  A.,  Master  Mechanic,   Pittsburg  Railways  Co., 
Pittsburg,  Pa. 

Dusinberre,  Geo.  B.,  Consulting  Engineer,  517  Electric  Build- 
ing, Qeveland,  O. 

Ely,  Hon.  W.  Caryl,  President,  Ohio  Valley  Finance  Co., 
Buffalo,  N.  Y. 

Ely,  Van  Horn,  President,  East  Liverpool  Traction  &  Light 
Co.,  East  Liverpool,  O. 

Emory,  Geo.  W.,  Assistant  Engineer,  Maintenance  of  Way, 
Pittsburg  Railways  Co.,  Pittsburg,  Pa. 

♦Enfors,  G.  L.,  Superintendent  Motive  Power,  Fitchburg  & 
Leominster  Street  Railway  Co.,  Fitchburg,  Mass. 

♦Evans,  W.  H.,  Master  Mechanic,  International  Railway  Co., 
Buffalo,  N.  Y. 
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Fairchild,  C.  B.,  Jr.,  Editor,  Electric  Traction  Weekly,  216 

Caxton  Building,  Cleveland,  O. 
Feron,  M.  J.,  Superintendent  Transportation,  Metropolitan 
West   Side   Elevated .  Railway    Co.,   261    South   Paulina 
Street,  Chicago,  111. 
Fiske,  Henry  A.,  Manager  Risk  Department,  Phoenix  In- 
surance Co.,  Hartford,  Conn. 
*Fleming,  Harvey  B.,  Chief  Engineer,  Chicago  City  Railway 

Co.,  2020  State  Street,  Chicago,  111. 
*Fragmeier,  W.  O.,  Master  Mechanic,  Portland  Railway  Co., 

Portland,  Ore. 
*Franklin,  E.  E.,  Foreman,  424  East  2nd  Street,  Salt  Lake 
City,  Utah. 
Fravel,  Howard,  Superintendent,  Trenton  &  New  Brunswick 

Railroad  Co.,  Trenton,  N.  J. 
Froehlich,  Fred.  H.,  Electrical  Engineer,  12  West  Delaware 

Avenue,  Toledo,  O. 
Fuchs,  Hugo,  Assistant  Engineer  Electrical  Department,  Kew 
York  Central  &  Hudson  River  Railroad  Co.,  335  Madison 
Avenue,  New  York,  N.  Y. 
Gardiner,  W.  H.,  Jr.,  60  Wall  Street,  New  York,  N.  Y. 
Gibbs,  C.  W.,  Civil  Engineer,  Pittsburg  Railway  Co.,  Pitts- 
burg, Pa. 
GofF,  Robert  S.,  Vice-President,  Boston  &  Northern  Street 

Railway  Co.,  Boston,  Mass. 
Goodrich,  E.  S.,  Hartford,  Conn. 

Gould,  L.  E.,  Editor,  Electric  Railway  Review,  Chicago,  111. 
*Green,  Alfred,  in  Columbia  Heights,  Brooklyn,  N.  Y. 
Green,  Franklin  C,  Jr.,  166  Vernon  Street,  Worcester,  Mass. 
Greenway,  Bert.,  Assistant  Engineer,  Hudson  Company,  iii 

Broadway,  New  York,  N.  Y. 
♦Greenwood,  W.  M.,  Havana  Electric  Railway  Co.,  52  Broad- 
way, New  York,  N.  Y. 
♦GriflFeth,  Merle  R.,  Electrician,  United  Railways  Co.  of  St. 

Louis,  Park  and  Vandeventer  Avenues,  St.  Louis,  Mo. 
'•'Hall,  Frederic  D.,  Chief  Electrician,  Boston  &  Maine  Rail- 
road, Boston,  Mass. 
*^Harper,   J.    W.,    Master    Mechanic,    Capital    Traction    Co., 
Washington,  D.  C. 


Digitized  by  LjOOQIC 


368  American  Association, 

*Hawkens,  Thomas,  General  Manager,  Rockland,  Thomaston 

&  Camden  Street  Railway,  Rockland,  Me. 
''Hazelton,   Hugh,   Electrical   Engineer,   Interborough   kapid 
Transit  Co.,  32  Park  Place,  New  York,  N.  Y. 
Henshaw,  F.  N.,  Consulting  Engineer,  90  Wall  Street,  New 

York,  N.  Y. 
Herrick,  A.  B.,  Consulting  Engineer,  Ridgewood,  N.  J. 
♦Herrick,  Chas,  T.,  Master  Mechanic,  Williamsport  Pass.  Rail- 
way Co.,  Williamsport,  Pa. 
♦Heywood,    Jas.,    Superintendent    Lines    and    Construction, 
Philadelphia  Rapid  Transit  Co.,  Philadelphia,  Pa. 
High,  John  W.,  Manager  Sales  Department,  Pantasote  Com- 
pany, II  Broadway,  New  York,  N.  Y. 
Holmes,   Garnet   B.,  Electrical  Engineer,  Holmes  &  Allen, 

Wellington,  New  Zealand. 
^Humphreys,  Wm.  E.,  Special  Auditor,  Pueblo  &  Suburban 
Traction  &  Lighting  Co.,  Denver,  Colo. 
Hyde,  E.  N.,  Sales  Department,  Frank  H.  Stewart  Electrical 

Co.,  35  North  Seventh  Street,  Philadelphia,  Pa. 
Jackson,  Prof.  Dugald  C,  Massachusetts  Institute  of  Tech- 
nology, Boston,  Mass. 
Jackson,  D.  C.  &  W.  B.,  Consulting  Engineers,  Carroll  Block, 

Madison,  Wis. 
♦Jones,  P.  N.,  Acting  General  Superintendent,  Pittsburg  Rail- 
ways Co.,  Pittsburg,  Pa. 
Jones,  W.  J.,  Manager,  Austin  Electric  Railway  Co.,  Austin, 

Tex. 
Junkersfeld,    P.,    Electrical    Engineer,    139    Adams    Street, 

Chicago,  111. 
Junkins,  Sydney,  10  Bridge  Street,  New  York,  N.  Y. 
Kelker,  R.  F.,  Jr.,  181  I^  Salle  Street,  Chicago,  111. 
Kelley,   Thos.   F.,   Electrical   Engineer,   Washington   Water 
Power  Co.,  Spokane,  Wash. 
♦Kelsay,  G.  H.,  Superintendent  Power,  Indiana  Union  Trac. 

Co.,  Anderson,  Ind. 
♦Kennedy,   J.    W.,    Foreman    Motor   Department,   The   Mil- 
waukee Electric  Railway  &  Light  Co.,  Milwaukee,  Wis. 
Kent,  Henry  R.,  10  Bridge  Street,  New  York,  N.  Y. 
Kerr,  Walter  C,  10  Bridge  Street,  New  York,  N.  v. 
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*Killeen,   G.   G.,Master   Mechanic,  New  Jersey  &  Pennsyl- 
vania Traction  Co.,  Trenton,  N.  J. 
'•Kimball,   Geo.   A.,  Chief  Engineer  Electrical  Construction, 
Boston  Elevated  Railway  Co.,  loi  Milk  Street,  Boston, 
Mass. 
-King,  J.  M.,  Master  Mechanic,  Danville  Railway  &  Electric 
Co.,  Danville,  Va. 
Knowlen,  John  P.,  Superintendent,  North  Alabama  Traction 

Co.,  New  Decatur,  Ala. 
Lake,  Edward  N.,  181  La  Salle  Street,  Chicago,  111. 
*Lambe,  A.  B.,  Supply  DepartTient  Engineer,  Canadian  Gen- 
eral Electric  Co.,  Toronto,  Ont. 
Larned,  J.  M.,  Engineer  Maintenance  Way,  Pittsburg  Rail- 
ways Co.,  Pittsburg,  Pa. 
♦Latta,  E.  D.,  Jr.,  General  Superintendent,  Charlotte  Electric 

Railway,  Light  &  Power  Co.,  Charlotte,  N.  C. 
Lawson,  George,  79  Wall  Street,  New  York,  N.  Y. 
"•Layton,    Hudson   P.,   Chief   Engineer,    Pittsburg   &   Butler 

Railway  Co.,  Pittsburg,  Pa. 
♦Lewis,  E.  Sidney,  Standard  Steel  Works,  Philadelphia,  Pa. 
Lewis,  Howard  O.,  2  State  Street,  Worcester,  Mass. 
*Libby,  H.  L.,  Superintendent  Car  Shops,  Boston  Elevated 

Railway  Co.,  2565  Washington  Street,  Boston,  Mass. 
^Lincoln,    F.    H.,   Assistant    General    Manager,   Philadelphia 

Rapid  Transit  Co.,  Philadelphia,  Pa. 
*Lindall,  John,  Superintendent  Motive  Power  &  Machinery, 
Boston  Elevated  Railway  Co.,  439  Albany  Street  Boston, 
Mass. 
*Litchfield,  Norman,  Engineer  Car  Equipment,  Interborough 
Rapid   Transit  Co.,  98th   Street  and  3d   Avenue,    New 
York,  N.  Y. 
Longmire,  E.  A.,  Master  Mechanic,  Norfolk  &  Portsmouth 

Traction  Co.,  Norfolk,  Va. 
Loomis,.  Bruce  E.,  Insurance  Engineer,  95  William  Street, 

New  York,  N.  Y. 
MacAllister,  W.  J.,  Assistant  to  President,  Hummelstown  & 

Campbellstown  Street  Railway  Co.,  Hershey,  Pa. 
McClellan,  William,  Vice-President,  The  Campion-McQellan 

Co.,  90  West  Street,  New  York,  N.  Y. 
McQure,  A.  G.,  140  Nassau  Street,  New  York,  N.  Y. 
04 
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McDonnell,  Edw.,  Secretary  and  Treasurer,  East  Liverpool 

Traction  &  Light  Co.,  East  Liverpool,  O. 
McGraw,  James  H.,  President,  McGraw  Publishing  Co.,  239 

West  39th  Street,  New  York,  N.  Y. 
McNally,  Manager,  Western  Union  Telegraph  Co.,  208  Main 

Street,  Kenosha,  Wis. 
^Madden,   Geo.    P.,    Manager    Agencies,   Canadian   General 

Electric  Co.,  Toronto,  Ont. 
''Mailloux,   C.    O.,   Electrical  Engineer,  New  York  &  Port 
Qiester  Railroad  Co.,  76  William  Street,  New  York,  N.  Y. 
Major,  M.  E.,  Superintendent,  Peoples  Street  Railway  Co., 

Nanticoke,  Pa. 
Martin,  F.  D.,  Treasurer,  Fort  Scott  Gas  &  Electric  Co.,  Fort 

Scott,  Kan. 
Miller,  Chauncey  S.  S.,  52  William  Street,  New  York,  N.  Y. 
Mitchel,  P.,  General  Superintendent,  Knoxville  Railway  & 
Light  Co.,  Knoxville,  Tenn. 
*Morrill,  F.,  Road  Master,  Capital  Traction  Co.,  Washington, 
D.  C. 
Morse,  J.   Russel,   Clerk,  Tacoma  Railway  &  Power   Co., 
Tacoma,  Wash. 
*Mower,  S.  W.,  General  Manager,  South-Western  Traction 

Co.,  London,  Canada. 
''Munger,  E.  T.,  Master  Mechanic,  Metropolitan  West  Side 
Elevated  Railway  Co.,  146  Throop  Street,  Chicago,  111. 
''Mullen,  T.  J.,  Superintendent,  Richmond  Light  &  Railroad 
Co.,  New  Brighton,  New  York,  N.  Y. 

*  Murphy,  John  Z.,  Chief  Engineer,  Chicago  Union  Traction 

Co.,  Chicago,  111. 
Newman,  A.  A.,  President,  Newman  Clock  Co.,  710  Masonic 
Temple,  Chicago,  111. 

'•Nichols,    H.   B.,   Engineer   Maintenance  Way,   Philadelphia 
'Rapid  Transit  Co.,  820  Dauphin  Street,  Philadelphia,  Pa. 
Norris,  Prof.  Henry  H.,  Cornell  University,  Ithaca,  N.  Y. 

*Noyes,   Hiland   B.,  Electrical   Engineer,  Omaha   &  Council 
RInffs  Street  Railway  Co.,  Staticfn  A,  Omaha,  Neb. 

♦Olds,   Edwin  W.,  Superintendent  Rolling  Stock,  The  Mil- 
waukee Electric  Railway  &  Light  Co.,  Milwaukee,  Wis. 

*  Pearson,  Walter  A.,  Chief  Engineer,  Electric  Development 

Co.»  Niagara  Falls,  Ont. 
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Peck,  L.  T.,  President,  Honolulu  Rapid  Transit  Co.,  Hono- 
lulu, Hawaii. 
Peirce,   Chas.   C,   Manager,   General   Electric  Co.,  Boston, 

Mass. 
♦Pellissier,  G.  E.,  Assistant  Engineer,  Goldschmidt  Thermit 

Co.,  43  Exchange  Place,  New  York,  N.  Y. 
♦Petersen,  Chas.  W.,  Foreman,  The  Milwaukee  Electric  Rail- 
way &  Light  Co.,  Milwaukee,  Wis.  ^ 
Plumb,  Prof.  Hylon  Theron,  Associate  Professor  Electrical 

Engineering,  Purdue  University,  La  Fayette,  Ind; 
Potter,  E.  E.,  General  Superintendent,  Union  Street  Railway 

Co.,  New  Bedford,  Mass. 
♦Powell,  Chas.  S.,  General  Agent,  Westinghouse  Electric  & 

Manufacturing  Co.,  11 1  Broadway,  New  York,  N.  Y. 

♦Powers,  John,   Superintendent,   Sterling,   Dixon  &  Eastern 

Electric  Railway  Co.,  1804  East  4th  Street,  Sterling,  111. 

♦Pratt,  William  A.,  Chief  Engineer,  New  York,  Westchester 

&  Boston  Railway  Co.,  30  Broad  Street,  New  York,  N.  Y. 

♦Reed,  W.  Boardman,  Civil  Engineer,  420  East  25th  Street, 

New  York,  N.  Y. 
Rhoades,  S.  L.,  1025  Uber  Place,  Philadelphia,  Pa. 
Richey,  Albert  S.,  Assistant  Professor,  Worcester  Polytechnic 

Institute,  Worcester,  Mass. 
Rivet.  Antoine  R.,  Financial  Editor,  Globe  Democrat,  Globe 
Printing  Co.,  75 11  Pennsylvania  Avenue.  St.  Louis,  Mo. 
Roberts,  E.  P.,  President,  The  Roberts  &  Abbott  Co.,  Scho- 

field  Building,  Cleveland,  O. 
Robertson,  C.  H.,  Superintendent,  East  Shore  &  Suburban 

Railway  Co.,  Richmond,  Cal. 
♦Rogan,  John  A.,  Master  Mechanic,  Pittsburg  Railways  Co., 

Pittsburg,  Pa. 
Rothery,  J.  C.,. General  Manager,  East  Liverpool  Traction 

&  Light  Co.,  East  Liverpool,  O.  * 
Royse,  Daniel,  Electric  Railway  Review,  Chicago,  111. 
Sakuma,  Eitaro,  care  of  Baron  Ohtori,  Tokio,  Japan. 
Sanderson  &  Porter,  52  William  Street,  New  York,  N.  Y. 
♦Schreiber,     Martin,     Engineer    Maintenance    Way,     Public 

Service  Railway  Co.,  Newary,  N.  J. 
♦Schreiber,  H.  S.,  1301  St.  Gerard  Building,  Philadelphia,  Pa. 
♦Scobee,  J.  E.,  648  South  6th  Street,  Salt  Lake  City,  Utah. 
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Selig,  E.  T.,  Mt.  Vernon,  O. 

Shaad,   G^rge   C,  Assistant   Professor,   Massachusetts  In- 
stitute of  Technology,  Boston,  Mass. 
Shaw,  Edw.  P.,  Jr.,  General  Superintendent,  Boston  &  Wor- 
cester Street  Railway  Co.,  South  Framingham,  Mass. 
Shaw,  Jas,  P.,  President,  Boston  &  Worcester  Street  Rail- 
way Co.,  Boston,  Mss. 
Shipper,  I.  De  Young,  Electrical  Engineer,  The  J.  G.  Brill 
Co.,  Philadelphia,  Pa. 
♦Simmons,  Fred  G.,  Superintendent  Construction,  The  Mil- 
waukee Electric  Railway  &  Light  Co.,  Milwaukee,  Wis. 
♦Slater,  F.  R.,  Electrical  Engineer,  loo  Broadway,  New  York, 
N.  Y. 
Smith,  Qement  C,  Director,  Sterling,  Dixon  &  Eastern  Elec- 
tric Railway  Co.,  Milwaukee,  Wis. 
♦Smith,  E.  D.,  Superintendent  Power  Stations,  United  Rail- 
ways Co.  of  St.  Louis,  St.  Louis,  Mo. 
♦Smith,  G.  J.,  Master  Mechanic,  Metropolitan  Street  Railway 

Co.,  loth  and  Lister  Avenues,  Kansas  City,  Mo. 
♦Sporborg,  H.  N.,  Engineer,  British  Thomson-Houston  Co., 
Rugby,  England. 
Stebbins,  Theodore,  General  Manager,  Texas  Traction  Co., 

Dallas,  Tex. 
Stewart,  John  A.,  President,  John  A.  Stewart  Electrical  Co., 
311  East  5th  Street,  Cincnnati,  O. 
♦Stieler,  F.  C,  Westinghouse  Electric  &  Manufacturing  Co., 

427  South  Avenue,  Pittsburg,  Pa. 
♦Stumpf,  M.  H.,  Chief  Electrician,  Southern  Wisconsin  Rail 

way  Co.,  Madison,  Wis. 
♦Sullivan,  J.  L.,  Master  Mechanic,  St.  Francois  County  Rail- 
way Co.,  Farmington,  Mo. 
Swenson,  Bernard  V.,  29  West  39th  Street,  New  York,  N.  Y. 
♦Taylor,   George   B.,   Assistant   Engineer   Way,   Philadelphia 

Rapid  Transit  Co.,  820  Dauphin  Street,  Philadelphia.  . 
♦Taylor,  W.  T.,  General  Electric  Co.,  Kashmir,  India. 
*  Thielsen,  J.  E.,  Superintendent,  Providence  &  Danielson  Rail- 
way Co.,  610  Banigan  Building,  Providence,  R.  L 
Titzel,    C.    E.,    Manager,    Conestoga    Tractbn    Co.,    Lan- 
caster, Pa. 
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Towne,  Willis  Lyman,  215  Park  Avenue,  Worcester,  Mass. 
*Tracy,  G.  E.,  Master  Mechanic,  Cleveland  &  South-Western 

Traction  Co.,  Elyria,  O. 
*Twells,  H.  N.,  Inspector,  Philadelphia  Rapid  Transit  Co., 

Philadelphia,  Pa. 
Vail,  Carl  M.,  10  Bridge  Street,  New  York,  N.  Y. 
Venning,  F.^  J.,  Superintendent  of  Overhead  Lines,  Pittsburg 

Railways  Company,  Pittsburg,  Pa. 
*Voynow,    C.    B.,    Assistant    Engineer,    Philadelphia    Rapid 

Transit  Co.,  Philadelphia,  Pa. 
♦Wallerstedt,  H.  Engineer,  Ford,  Bacon  &  Davis,  115  Broad- 
way New  York,  N.  Y. 
♦Warner,  Charles  E.,  Rockingham,  N.  C. 
Weston,  A.  H.,  Mechanical  Engineer,  The  T.  H.  Symington 

Co.,  Calvert  Building,  Baltimore,  Md. 
Westi'nghouse,  Church,  Kerr  &  Co.,  Engineers,  10  Bridge 

Street,  New  York,  N.  Y. 
Whipple,  A.  L.,  Eastern  Manager,  Curtain  Supply  Co.,  1819 

Park  Row  Building,  New  York,  N.  Y. 
White,  Elmer  M.,  Treasurer  and  Auditor,  Birmingham  Rail- 
way, Light  &  Power  Co.,  Birmingham,  Ala. 
Wilcoxen,  E.  J.,  General  Superintendent,  Rochester  Railway 

Co.,  Rochester,  N.  Y. 
Wilson,  Chester  P.,  Superintendent,  Lackawanna  &  Wyoming 

Valley  Railroad  Co.,  Scranton,  Pa. 
Wilson,    Hugh    M.,    President,    Electric    Railway    Review, 

Chicago,  111. 
*Winsor,  Paul,  Chief  Engineer,  Boston  Elevated  Railway  Co., 

Boston,  Mass. 
*Wright,    W.    D.,    Superintendent    Equipment,    The    Rhode 

Island  Co.,  Providence,  R.  I. 
Wyse,  J.'  F.  H.,  Wyse  &  Middlemist,  43  James  Building, 

Toronto,  Can. 
*Yount,  J.  M.,   Assistant  Master  Mechanic,  Pittsburg  Rail- 
ways Co.,  Pittsburg,  Pa. 
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*  Allied^with  Engineering  Association. 

ALABAMA. 

BiBMINGHAM  : 

Elmer  M.  White,  Treasurer  and  Auditor,  Birmingham 
Railway,  Light  and  Power  Co. 

New  Decatur: 

John   F.    Knowlen,    Superintendent,   North   Alabama 
Traction  Co. 

CALIFORNIA. 
Petaluma  : 

*S.  Waldo  Coleman,  Electrical  Engineer,  Petaluma  and 
Santa  Rosa  Railway  Co. 
Richmond: 

C.    H.   Robertson,    Superintendent,   East   Shore  and 
Suburban  Railway  Co. 

San  Francisco: 

*F.  F.  Bodler,  Master  Mechanic,  United  Railroads  of 
San  Francisco. 

COLORADO. 
Denver  : 

*Wm.   E.    Humphreys,   Special   Auditor,   Pueblo   and 
Suburban  Traction  and  Lighting  Co. 

CONNECTICUT. 
Hartford  : 

Henry  A.  Fiske,  Phoenix  Insurance  Co. 
E.  S.  Goodrich. 

DISTRICT  OF  COLUMBIA. 
Washington  : 

*J.  W.  Harper,  Master  Mechanic,  Capital  Traction  Co. 
*F.  Morrill,  Road  Master,  Capital  Traction  Co. 
■     [374] 
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ILLINOIS. 
Aurora: 

R.  W.  Conant,  Consulting  Engineer. 

Chicago: 

*B.  I.  Budd,  Purchasing  Agent,  Metropolitan  West  Side 
Elevated  Railway  Co. 
M.  J.  Feron,  Superintendent  Transportation,  Metro- 
politan West  Side  Elevated  Railway  Co. 
♦Harvey   B.   Fleming,    Chief    Engineer,   Chicago   City 
Railway  Co. 
L.  E.  Gould,  Editor,  Electric  Railway  Review. 
P.  Junkersfeld,  139  Adams  Street. 
R.  F.  Kelker,  Jr.,  Consulting  Engineer,  181  La  Salle 

Street. 
Edward  N.  Lake,  181  La  Salle  Street. 
*E.  T.  Munger,  Master  Mechanic,  Metropolitan  West 

Side  Elevated  Railway  Co. 
*John    Z.    Murphy,    Chief    Engineer,    Chicago    Union 
Traction  Co. 
A.  A.  Newman,  President,  Newman  Clock  Co. 
Daniel  C.  Royse,  Electric  Railway  Review. 
Hugh  M.  Wilson,  President,  Electric  Railway  Review. 

Sterling: 

♦John    Powers,    Superintendent,    Sterling,    Dixon   and 
Eastern  Electric  Railway  Co. 

Wheaton  : 

D.    F.  Carver,   Assistant  General  Manager,  Aurora, 
Elgin  and  Chicago  Railroad  Co. 
*E.  P.   Doyle,   Master   Mechanic,  Aurora,  Elgin  and 
Chicago  Railroad  Co. 

INDIANA. 
Anderson  : 

*G.'  H.  Kelsay,  Superintendent  Power,  Indiana  Union 
Traction  Company. 

La  Fayette: 

Prof.  H.  T.  Plumb,  Purdue  University. 
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KANSAS. 
Fort  Scott: 

F.  p.  Martin,  Treasurer,  Fort  Scott  Gas  and  Elec- 
tric  Co. 

MAINE. 
Rockland: 

♦Thomas  Hawkens,  General  Manager,  Rockland,  Thoni- 
.    aston  and  Camden  Street  Railway. 

MARYLAND. 
Baltimore: 

*H.   H.   Adams,   Superintendent   Shops,   The   United 

Railways  and  Electric  Co. 
A.  H.  Weston,  Mechanical  Engineer,  The  T.  H.  Sym- 
ington Co. 

.     MASSACHUSETTS. 
Boston  : 

Fred  N.  Bushnell,  Engineer,  Stone  and  Webster  Cos. 
Charles  S.  Clark,  Agent,  Pennsylvania  Steel  Co. 
*John  W.   Corning,'  Electrical  Engineer,   Boston  Ele- 
vated Railway  Co. 
Robert  S.  Goff,  Vice-President,  Boston  and  Northern 
Street  Railway  Co. 
♦Frederic  D.  Hall,  Chief  Electrician,  Boston  and  Maine 
Railroad. 
Prof.  Dugald  C.  Jackson,  Massachusetts  Institute  of 
Technology. 
*Geo.  A.  Kimball,  Chief  Engineer  Electrical  Construc- 
tion, Boston  Elevated  Railway  Co. 
♦H.  L.  Libby,  Superintendent  Car  Shops,  Boston  Ele- 
vated Railway  Co. 
♦John    Lindall,    Superintendent    Motive    Power    and 
Machinery,  Boston  Elevated  Railway  Co. 
Chas.  C.  Peirce,  Manager,  General  Electric  Co. 
George  C.  Shaad,  Assistant  Professor,  Massachusetts 

Institute  of  Technology. 
James    F.    Shaw,    President    Boston    and    Worcester 

Street  Railway  Co. 
♦Paul  Winsor,  Chief  Engineer,  Boston  Elevated  Rail- 
way Co. 
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FiTCHRURG : 

*G.  L.  Enfors,  Superintendent  Motive  Power,  Fitch- 
burg  and  Leominster  Street  Railway  Co. 

New  Bedford: 

E.  E.  Potter,  General  Superintendent,  Union   Street 
Railway  Co. 

South  Framingham: 

Edward  P.  Shaw,  Jr.,  General  Superintendent,  Boston 
and  Worcester  Street  Railway. 

Worcester  : 

Francis  H.  Dewey,  President,  Worcester  Consolidated 
Street  Railway  Co. 

F.  C.  Green,  Jr.,  166  Vernon  Street. 
H.  O.  Lewis,  2  State  Street. 

Albert    S.    Richey,   Assistant    Professor,    Worcester 

Polytechnic     Institute. 
Willis  Lyman  Towne,  215  Park  Avenue. 

MICHIGAN. 
Benton  Harbor: 

W.  Worth  Bean. 

MISSOURI. 
Farmington  : 

"^J.  L.  Sullivan,  Master  Mechanic,  St.  Francois  County 
Railway  Co. 

Kansas  City: 

*G.  J.   Smith,    Master   Mechanic,   Metropolitan   Stre.t 
•  Railway  Co. 

St.  Louis: 

*Merle  R.  Griff eth,  Electrician,  United  Railways  Co.  of 

St.  Louis. 
Antoine    Rivet,    Financial    Editor,    St.    Louis    Globe- 
Democrat,  7511   Pennsylvania  Avenue. 
*E.  D.  Smith,  Assistant  Superintendent  Power,  United 
Railways  Co.  of  St.  Louis, 
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NEBRASKA. 
Lincoln  : 

Qiarles  H.  Cox,  General  Manager,  Citizens'  Railway 
•Co.    . 

Omaha: 

*Hiland   B.   Noyes,   Electrical   Engineer,  Omaha  and 
Council  Bluffs  Street  Railway  Co. 

NEW  JERSEY. 
Jersey  City  : 

Chas.  H.  Bigelow,  Hudson  Companies  Power  Station. 

Newark  : 

L.  P.  Crecelius,  Assistant  Superintendent  Overhead 

Construction,  Public  Service  Railway  Co. 
R.   E.   Dan  forth,   General    Manager,   Public  Service 

Railway  Co. 
*Martin    Schreiber,  Engineer    Maintenance   of    Way, 
Public  Service  Railway  Co. 
Ridgewood: 

Albert  B.  Herrick,  Consulting  Engineer. 

Trenton  : 

*G.   C.   Killeen,   Master  Mechanic,   New  Jersey  and 

Pennsylvania  Traction  Co. 
Howard   Fravel,   Superintendent,  Trenton   and   New 
Brunswick  Railroad. 

NEW  YORK. 
Brooklyn  : 

Sydney  W.  Ashe,  Polytechnic  Institute  of  Brooklyn. 
T.  E.  Grossman,  931  73d  Street. 
♦Alfred  Green,  11 1 Columbia  Heights. 

Buffalo  : 

Hon.  W.  Caryl  Ely,  President,  Ohio  Valley  Finance 

Co. 
W.  H.  Evans,  Master  Mechanic,  International  Rail- 
way Co. 

Cortland: 

Edwin    Duffey,    Treasurer    and    Manager,    Cortland 
County    Traction    Co. 


Digitized  by  LjOOQIC 


Associate  Members  According  to  States.  379 

Ithaca: 

.   Prof.  Henry  H.  Norris,  Cornell  University. 

Kingston  : 

Warren  L.  Boyer,  Superintendent,  The  New  York 
Car  and  Truck  Co. 

New  York,  N.  Y. 

C.  F.  Baker,  575  West  159th  Street. 

Edwin  H.  Baker,  26  Broadway. 

Henry   W.    Blake,    Editor,    Street  Railway   Journal, 

239  W.  39th  Street. 
Daniel    M.    Brady,     President,    Brady    Brass    Co., 

95  Liberty  Street. 
*F.  M.  Brinckerhoff,  Mechanical  Engineer,  100  Broad- 
way. 
H.    M.    Brinckerhoff,    Electrical   Engineer,   60   Wall 

Street. 
W.  B.  Brockway,  Auditor,  Ford,  Bacon  &  Davis,  115 

'Broadway. 
♦Harold  W.  Qapp,  Electrical  Engineer,  General  Elec- 
tric Co.,  44  Broad  Street. 
Barron  G.  Collier,  President,  Street  Railway  Advertis- 
ing Co.,  Flatiron  Building. 
William  Dibbs,  34  Pine  Street. 
*J.    S.  Doyle,   Superintendent  Car   Equipment,  Inter- 
borough   Rapid  Transit   Co.,  98th   Street  and  3d 
Avenue. 
Hugo  Fuchs,  Assistant  Engineer,  New  York  Central 
&    Hudson    River    Raili*6iad    Co.,    335    Madison 
Avenue.  ' '''  ' 

*W.  H.  Gardiner,  Jr.,  60  Wall  Street. 
Bert  Greenway,  Assistant  Engineer  Hudson  Compa- 
nies, III  Broadway. 
*W.  M.  Greenwood,  Havana  Electric  Railway  Co.,  52 

Broadway. 
♦Hugh    Hazelton,    Electrical    Engineer,    Interborough 

Rapid  Transit  Co.,  32  Park  Place. 
Frederick  V.  Henshaw,  Consulting  Engineer,  90  Wall 
Street. 
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New  York  —  Continued: 

John  W.  High,  Manager  Sales  Department,  Pantasote 

Company,  11  Broadway. 
Sidney  E.  Junkins,  10  Bridge  Street. 
Henry  R.  Kent,  10  Bridge  Street. 
Walter  C.  Kerr,  10  Bridge  Street. 
George  Lawson,  79  Wall  Street. 
*Norman  Litchfield,  Engineer  Car  Equipment,  Inter- 
borough  Rapid  Transit  Co.,  98th  Street  and  3d 
Avenue. 
'Bruce   E.   Loomis,   Insurance   Engineer,   95   William 

Street. 
*C.  O.  Mailloux,  Electrical  Engineer,  New  York  and 
Port  Chester  Railroad  Co.,  76  William  Street. 
William    McClellan,    Vice-President,    The  Campion- 

McClellan  Co.,  90  West  Street. 
A.  G.  McQure,  140  Nassau  Street. 
James    H.   McGraw,   President,   McGraw  Publishing 

Co.,  239  West  39th  Street. 
C.  S.  S.  Miller,  52  William  Street. 
*T.  J.  Mullen,  Superintendent,  Richmond  Light  and 

Railroad  Co.,  N^w  Brighton. 
*G.    E.    Pellissier,    Assistant    Engineer,    Goldschmidt 

Thermit  Co.,  43  Exchange  Place. 
♦Charles  S.  Powell,  General  Agent,  Westinghouse  Elec- 
tric and  Manufacturing  Co.,  11 1  Broadway. 
♦William  A.  Pratt,  Chief  Engineer,  New  York,  West- 
chester and  Boston  Railway  Co.,  30  Broad  Street. 
*W.    Boardman   Reed,    Civil    Engineer,   420   E.    2Sth 
Street. 
Sanderson  &  Porter,  52  William  Street. 
*F.  R.  Slater,  Electrical  Engineer,  100  Broadway. 
Prof.  Bernard  V.  Swenson,  29  West  39th  Street. 
Carl  M.  Vail,  10  Bridge  Street. 
*H.  Wallerstedt,  Engineer,  Ford,  Bacon  &  Davis,  115 
Broadway. 
Westinghouse,    Church,    Kerr   &   Co.,   Engineers,    10 

Bridge  Street. 
A.  L.  Whipple,  Eastern  Manager,  Curtain  Supply  Co., 
1819  Park  Row  Building. 
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Rochester  : 

E.  J.  Wilcoxen,  Superintendent,  Rochester  and  Sodus 
Bay  Railway  Co. 

Schenectady  : 

F.  E.  Case,  Engineer,  Railway  Equipment  Department, 
Greneral  Electric  Company. 

Troy: 

Paul  Cook,  Secretary,  W.  &  L.  E.  Gurley  Co. 

White  Plains: 

♦John  G.  Baukat,  7  Park  Avenue. 

NORTH  CAROLINA. 
Charlotte: 

*E.  D.  Latta,  Jr.,  General  Superintendent,  Charlotte 
Electric  Railway,  Light  and  Power  Co. 

Rockingham  : 

Charles  E.  Warner. 

Salisbury:  , 

*H.  C.  Daggett,   Electrical   Superintendent,  Salisbury 
and  Spencer  Railway  Co. 

OHIO. 
Cincinnati  : 

John  A.  Stewart,  President,  John  A.  Stewart  Electric 
Co.,  311  East  5th  Street. 

Cleveland: 

L.  P.  Crecelius,  3607  Clinton  Avenue,  N.  W. 

Geo.  B.  Dusinberre,  Consulting  Engineer,  517  Elec- 
tric Building. 

C.  B.  Fairchild,  Jr.,  Editor,  Electric  Traction  Weekly, 
216  Caxton  Building. 

E.  P.  Roberts,  President,  The  Roberts  &  Abbott  Co., 
Schofield  Building. 
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Columbus: 

F.  C.  Caldwell,  Professor  Electrical  Engineering,  Ohio 
State  University. 

East  Liverpool: 

George   O.  Anderson,  East  Liverpool  Traction  and 

Light  Co. 
Van  Horn  Ely,  President,  East  Liverpool  Traction  and 

Light  Co. 
Edw.    McDonnell,    Secretary    and    Treasurer,    East 

Liverpool  Traction  and  Light  Co. 
J.    C.    Rothery,   General    Manager,    East   Liverpool 

Traction  and  Light  Co. 

Elyria  : 

*G.  E.  Tracy,  Master  Mechanic,  Qeveland  and  South- 
western Traction  Co. 

Mount  Vernon: 

*Oral  M.  Chinn,  Electrician,  Mount  Vernon  Electric 

Railway  Co. 
E.  Selig. 

Toledo : 

Fred  H.  Froelich,  Electrical 'Engineer,  12  West  Dela- 
ware Avenue. 

OREGON. 
.  Portland: 

*W.  O.  Fragmeier,  Master  Mechanic,  Portland  Rail- 
way Co. 

PENNSYLVANIA. 
Allentown  : 

J.  M.  Yount,  Lehigh  Valley  Transit  Co. 

Ben  Avon  : 

Hudson   F.    Layton,    Consulting  Engineer,   Pittsburg 
and  Butler  Railway  Co. 

Du  Bois: 

R.  B.  Blakeslee,  Superintendent,  Du  Bois  Traction  Co. 
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Hershev: 

Wilbur  J.  MacAllister,  Assistant  to  the  President, 
Hummelstown  and  Campbellstown  Street  Railway 
C6. 

Lancaster: 

C.  Edgar  Titzel,  Manager,  Conestoga  Traction  Co. 

Nanticoke: 

M.  E.  Major,  Superintendent,  Peoples  Street  Railway 
C6. 

Philadelphia: 

Victor  Angerer,  Vice  President  and  General  Manager, 
Wm.   Wharton,   Jr.,    &   Co.,   Incorporated,  25th 
Street  and  Washington  Avenue. 
Lewis  R.  Ashhurst,  Jr.,  Manager,  Street  Railway  De- 
partment, Wm.  Wharton,  Jr.,  &  Co.,  Incorporated, 
2Sth  Street  and  Washington  Avenue. 
♦Thomas    K.   Bell,   Chief   Engineer,    Interstate   Rail- 
ways Co. 
G.    S.    W.    Brubaker,    Engineer,    805    Witherspoon 

Building. 
*Jas.    Heywood,    Superintendent    Lines    and    Cables, 

Philadelphia  Rapid  Transit  Co. 
E.  N.  Hyde,  Sales  Department,  Frank  H.  Stewart 

Electric  Co.,  35  North  7th  Street. 
E.  Sidney  Lewis,  Standard  Steel  Works. 
*F.   H.   Lincoln,   Assistant   General   Manager,   Phila- 
delphia Rapid  Transit  Co. 
*H.  B.  Nichols,  Engineer  Maintenance  of  Way,  Phila- 
delphia Rapid  Transit  Co. 
S.  L.  Rhoades,  1025  Uber  Place,  Philadelphia,  Pa. 
*H.  S.  Schreiber,  1301  So.  Girard  Building. 
I.  De  Young  Shipper,  Electrical  Engineer,  The  J.  G. 
Brill  Company. 
♦Greorge  B.  Taylor,  Assistant  Engineer  of  Way,  Phila- 
delphia Rapid  Transit  Co. 
*H.  N.  Twells,  Inspector,  Philadelphia  Rapid  Transit 
Co. 
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Philadelphia  —  Continued : 

*C.    B.    Voynow,    Assistant    Engineer,    Philadelphia 
Rapid  Transit  Co. 

Pittsburg  : 

♦William  C.  Boyd,  Assistant  Engineer,  Pittsburg  Rail- 
ways Co. 
*P.    J.    Callaghan,    Superintendent,    Pittsburg.   Rail- 
ways Co. 
♦James  A.  Duffy,  Master  Mechanic,  Pittsburg  Rail- 
ways Co. 
P.  N.  Jones,  Acting  General  Superintendent,  Pittsburg 

Railways  Co. 
G.   W.   Emory,  Assistant  Engineer   Maintenance  of 

jway,  Pittsburg  Railways  Co. 
C.  W.  Gibbs,  Civil  Engineer,  Pittsburg  Railways  Co. 
*J.  M.  Larned,  Engineer  Maintenance  of  Way,  Pitts- 
burg Railways  Co. 
*John   A.   Rogan,   Master   Mechanic,   Pittsburg   Rail- 
ways Co. 
*F.  C.  Stieler,  Westinghouse  Electric  and  Manufactur- 
ing Co.,  427  South  Avenue,  Wilkinsburg  Station. 
F.   J.   Venning,    Superintendent  of  Overhead  Lines, 
Pittsburg  Railways  Co. 

SCRANTON  : 

Chester   P.   Wilson,   Superintendent,   Lackawanna   & 
Wyoming  Valley  Railroad  Co. 

Steelton  : 

*CharIes  A.  Alden,  Pennsylvania  Steel  Co. 

Willi  AM  sport: 

*  Charles  T.  Herrick,  Master  Mechanic,  Williamsport 
Passenger  Railway  Co. 

RHODE  ISLAND. 
Providence: 

*J.     E.     Thielsen,     Superintendent,     Providence    and 

Danielson  Railway  Co. 
*W.  D.  Wright,  Superintendent  Equipment,  The  Rhode 
Island  Co. 


Digitized  by  LjOOQIC 


Associate  Members  According  to  Sfstes,  385 

TENNESSEE. 
Knoxville:    • 

P.    E.    Mitchel,    General    Superintendent,    Knoxville 
Railway  and  Light  Co. 

Nashville: 

H.  M.  Beugler,  Superintendent  Railways,  1809  Hayes 
Street. 

TEXAS. 
Austin  : 

*W.  J.  Jones,  Manager,  Austin  Electric  Railway  Co. 

Dallas: 

Theodore  Stebbins,   General  Manager,  Texas  Trac- 
tion Co. 

UTAH. 
Ogden: 

*R.    R.    Dorland,    Chief    Electrician,    Ogden    Rapid 
Transit  Co. 

East  Salt  Lake  City  : 

J.  E.  Scobee,  648  South  Sixth  Street. 

Salt  Lake  City: 

E.  E.  Franklin,  424  East  Second  Street. 

VIRGINIA. 
Danville: 

♦J.  M.  King,  Master  Mechanic,  Danville  Railway  and 
Electric  Co. 

Norfolk  : 

E.  A.  Longmire,  Master  Mechanic,  Norfolk  and  Ports- 
mouth Traction  Co. 

WASHINGTON. 
Seattle: 

*A.  D.  Campbell,  Master  Mechanic,  Seattle  Electric 
Co. 

Spokane: 

Thos.    F.    Kelly,    Electrical    Engineer,    Washington 
Water  Power  Co. 
25 
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Tacoma  : 

J.  Russell  Morse,  Clerk,  Tacoma  Railway  and  Power 
Co. 

WISCONSIN. 
Kenosha: 

J.  C.  McNally,  208  Main  Street. 

Madison: 

D.  C.  &  W.  B.  Jackson,  Consulting  Engineers,  Carroll 
Block. 
♦  H.  M.  Stumpf,  Chief  Electrician,  Southern  Wisconsin 
Railway  Co. 

Milwaukee: 

♦John   Boden,   Foreman  Carpenter   Department,  The 

Milwaukee  Electric  Railway  and  Light  Co. 
♦Frank    Buelow^    Fopeman    Paint   Department,    The 

Milwaukee  Electric  Railway  and:  Lig^t  Co. 
*W.  C.  Canfield,  Foreman  Armature  and  Winding  De- 
partment,. The.  Milwaukee.  Electric  Railway  and 

Light  Co. 
St.  John  Chilton,  Engineer,  Allis-Chahners  C6. 
*J.  W.   Kennedy,   Foreman-  Motor  Department,  The 

Milwaukee  Electric  Railway  and  Light  Co. 
♦Edwin  W.  Olds,  Superintendent  Rolling  Stock,  The 

Milwaukee  Electric  Railway  and  Light  Co. 
♦Charles  W.  Peterson^  Foreman  Machine  Department, 

The  Milwaukee  Electric  Railway  and  Light  Co. 
♦Fred.  G.  Simmons,  Superintendent  Constructioto,  The 

Milwaukee  Electric  Railway  and  Light  Co. 
Qement  C.  Smith,  Director,  Sterling,  Di)coh  &  Eastern 

Electric  Railway  Co. 

CANAIiA. 
London,  Ontario : 

♦S.    W.    Mower,    General    Manager,    South-Westem 
Traction    Co. 
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Niagara  Falls,  Ontario: 

♦Walter  A.  Pearson,  Chief  Engineer,  Electric  Develop- 
ment Co. 

Toronto,  Ontario: 

*A.  B.  Lambe,  Engineer,  Canadian  General  Electric  Co. 
♦George    F.    Madden,    Manager    Agencies,    Canadian 

General  Electric  Co. 
J.  F.  H.  Wyse,  43  James  Building. 

CUBA. 
Havana  : 

♦A  W.  K.  Billings,  Chief  Engineer,  Havana  Electric 
Railway  Co. 

ENGLAND. 
Rugby: 

♦H.  N.  Sporborg,  Engineer,  British  Thomson-Houston 
Co. 

HAWAH. 
Honolulu  : 

L.  T.  Peck,  President,  Honolulu  Rapid  Transit  Co. 


JAPAN. 
ToKio: 

Eitaro  Sakuma,  care  of  Baron  Ohtori. 

MEXICO. 
Mexico  City: 

♦W.   T.   Taylor,   Superintendent  and   Chief   Engineer 
Campania  Industrial  Mexicana,  Chihuahua,  Mexico. 

NEW  ZEALAND. 
Wellington  : 

Garnet   B.   Holmes,   Electrical  Engineer,   Holmes  & 
Allen. 
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way &  Light  Co,  Columbus,  Ohio. 

John  Z.  Murphy,  Electrical  Engineer,  Chicago  Union  Traction 

Co,  Chicago,  IH 
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COMMITTEES,   1906-1907. 


Standardization.  , 

W^  H.  Evans,  Chairmen,  Master  Mechanic,  International  Railway 
Co.,  Buffalo,  N.  Y. 

H.  Wallerstedt,  Engineer,  Ford,  Bacon  &  Davis,  New  York,  N.  Y. 

H.  A.  Benedict,  Mechanical  and  Electrical  Engineer,  United  Tjrao 
tion  Co.,  Albany,  N.  Y. 

H.  B.  Fleming,  Superintendent  Maintenance  of  Way  and  Structures, 
Chicago  City  Railway  Co.,  Chicago,  111. 

J.  M.  Larned,  Engineer  Maintenance  of  Way,  Pittsburg  Railways 
Co.,  Pittsburg,  Pa. 

R.  C.  Taylor,  Superintendent  of  Rolling  Stock,  Indiana  Union  Trac- 
tion Co.,  Anderson,  Ind. 

H.  W.  Blake,  Editor,  Street  Railway  Journal,  New  York,  N.  Y. 

C.  B.  Fairchild,  Jr.,  Editor,  Electric  Traction  Weekly,  Oeveland, 
Ohio. 

Control  Apparatus. 

J.  S.  Doyle,  Chairman,  Superintendent  of  Car  Equipment,  Inter- 
borough  Rapid  Transit  Co.,  New  York,  N.  Y. 

G.  J.  Smith,  Master  Mechanic,  Kansas  City  Railway  &  Light  Co., 
Kansas  City,  Mo. 

P.  N.  Jones,  Electrical  and  Mechanical  Engineer,  Pittsburg  Railways 
Co.,  Pittsburg,  Pa. 

Maintenance  and  Inspection  of  Electrical  Equipment. 

John  Lindall,  Chairman,  Superintendent  of  Motive  Power  and 
Machinery,  Boston  Elevated  Railway  Co.,  Boston,  Mass. 

W.  D.  Wright,  Superintendent  of  Equipment,  The  Rhode  Island 
Co.,  Providence,  R.  I. 

E.  T.  MuNGER,  Master  Mechanic,  Metropolitan  West  Side  Elevated 
Railway  Co.,  Chicago,  111. 

L.  L.  Smith,  Master  Mechanic,  Chicago  &  Milwaukee  Electric 
Railroad  Co.,  Highwood,  111. 

Maintenance  of  Way. 

Fred  G.  Simmons,  Chairman,  Superintendent  of  Construction  and 
Maintenance  of  Way,  The  Milwaukee  Electric  Railway  and  Light  Co., 
Milwaukee,  Wis. 

T.  K.  Bell,  Chief  Engineer,  Interstate  Railways  Co.,  Philadelphia, 
Pa. 

C.  A.  Alderman,  Chief  Engineer,  Cincinnati  Traction  Co.,  Cincinnati, 
Ohio. 
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6  Committees,  1906-1907. 

Committees  1906-07 — (Continued.) 

Rail  and  Rail  Matters. 

(Sub-Committee.) 

Julian  Griggs,  Chairman,  Chief  Engineer,  Scioto  Valley  Traction  Co., 
Columbus,  Ohio. 

Chas.  E.  Clark,  Engineer,  Maintenance  of  Way,  International  Rail- 
way Co.,  Buffalo,  N.  Y. 

E.  O.  AcKERMAN,  Engineer,  Maintenance  of  Way,  Columbus  Railway 
&  Light  Co.,  Columbus,  Ohio. 

Open  vs.  Closed  Terminals  for  Car  Storage, 

E.  W.  Olds,  Chairman,  Superintendent  of  Rolling  Stock,  The  Mil- 
waukee Electric  Railway  &  Light  Co.,  Milwaukee,  Wis. 

Martin  Schreiber,  Engineer,  Maintenance  of  Way,  Public  Service 
Railway  Co.,  Newark,  N.  J. 

John  Hank,  Master  Mechanic,  Public  Service  Railway  Co.,  Cam- 
den, N.  J. 

Operating  and  Storage  Car  House  Designs, 

F.  N.  Bush  NELL,  Chairman,  Engineer,  Stone  &  Webster  Engineering 
Corporation,  Boston,  Mass. 

R  C.  Taylchi,  Superintendent  Motive  Power,  Indiana  Union  Traction 
Co.,  Anderson,  Ind. 

N.  W.  Graburn,  Master  Mechanic,  Montreal  Street  Railway  Co., 
Montreal,  Quebec. 
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PRESIDENTS    OF   THE  ASSOCIATION    SINCE 
ORGANIZATION. 


1903. Thomas  Farmer. 

1903-04 E.  W.  Olds. 

I904r05 C.  F.  Baker. 

1905-06 H.  H.  Adams. 

1906-07 •. H.  H.  Adams. 


CONVENTIONS   OF  THE  ASSOCIATION   SINCE 
ORGANIZATION. 


1503  —  Saratoga  Springs,  N.  Y September  1-3 

1904  —  St.  Louis,  Mo October  10-12 

1905  —  Philadelphia,  Pa September  25-26 

1906 — Columbus,  Ohio October  15-17 

1907  —  Atlantic  City,  N.  J October  14-16 
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OFFICERS   SINCE  ORGANIZATION. 


OFFICERS,  ORGANIZATION  MEETING. 

(American  Railway  Mechanical  and  Electrical  Association.) 

Prfsident: 

THOMAS  FARMER, 

Master  Mechanic,  Detroit  United  Railway,  Detroit,  Mich. 

First  Vice-President:  Third  Vice-President: 

E.  W.  OLDS,  C  F.  BAKER, 

Superintendent  of   Rolling   Stock,  The        Superintendent   of   Motive   Power   and 

Milwaukee  ^Electric     Railway  and  iSfachinery,  Boston  Elevated  Railway 

Light  Co.,   Milwaukee,   Wis.  Co.,  Boston,  Mass. 

Second  Vice-President:  _  "  .  -, 

ALFRED    GREEN,  Secretary  and  Treasurer: 

Master    Mechanic,    Rochester    Railway  ^-  ^'  MOWER, 

Co.,   Rochester,   N.  Y.  Detroit  United  Railway,  Detroit,  Mich. 

EXECUTIVE*  COMMITTEE: 

The  Officers  and 

•W.  O.  Mundy,  Master  Mechanic,  St.  Louis  Transit    Co St.  Louis,  Mo. 

T.  J.  Mullen,  Master  Mechanic,  Scranton  Railway  Co Scranton,  Pa. 

H.  H.  Adams,  Sup't  of  Shops,  The  United  Railways  &  Elec.  Co ...  Baltimore,  Md. 
D.  F.  Carver,  Chief  Engineer,  The  Cleveland  Electric  Ry.  Co Qeveland,  Ohio 

Elected  at  the  organization  meeting,  held  in  the  Ilollenden  Hotel,  Cleveland,  Ohio, 
February   i6,    1903. 


OFFICERS,  1903.1904. 

President: 

E.  W.  OLDS, 

Superintendent  of    Rolling   Stock,   The  Milwaukee  Electric  Railway  ft  Light  Co., 

Milwaukee,   Wis. 

First  Vice-President:  Third  Vice-Presidnt : 

ALFRED    GREEN,  .^   q.  MUNDY,  ' 

Master    Mechanic,    Rochester    Railway  __    ^        ,,    .      .       «       ,      .      «, 

Co .    Rochester,    N.    Y.  Master    Mechanic,    St.    Louis    Transit 

Co.,   St   Louis,   Mo. 
Second  Vice-President : 

C.    F.    BAKER,  Secretary  and  Treasurer: 

Sunerintendent   of    Motive    Power    and  q    rxr  vmwi7i> 

Machinery.  Boston  Elevated  Railway  ^-  ^'  ^UWISK, 

Co.,   Boston,  Mass.  Detroit  United  Railway,  Detroit,  Mich. 

EXECUTIVE  COMMITTEE: 
The  Officers  and 

T.  J.   Mullen,  Master  Mechanic.   Scranton  Railway   Co Scranton,  Pa. 

}l.  ll.  Adams,  Sup't  of  Shops,  The  United  Railways  &  Elec.  Co ...  Baltimore,  Md. 

n.  F.  Carver,  Chief  Engineer,  Public  Service  Corporation  of  N.J.  .Jersey  City,  N.  J. 

11.  J.  Lake,  Master  Mechanic,  Muncie,  Hartford  «  Ft.  Wayne  Ky.  Co.,  Muncie,  Ind. 

Elected  at  Saratoga  Springs,  N.  Y.,  September  3,   1903. 

•Deceased. 
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Officers,  z904~x965. 


President : 

C  F.  BAKER, 

Superintendent  of  Motive  Power  and  Machinery,  Boston  Elevated     Railway  Co., 

Boston,  Mass. 

First  Vice-President:  .             Third  Vice-President: 

H.  H.  ADAMS.  FRED.  G.  SIMMONS, 

Superintendent  of   Shops,  The   United  Superintendent     of     Construction    and 

Railways  &   Electric  Co.,   Baltimore,  Maintenance'  of  Way,  The  Milwaukee 

Md.  Electric  Railway  &  Light  Co.,  Milwau- 
kee, Wis. 
Second  Vice-President: 

JOHN  MILLAJt,  Secretary  and  Treasurer: 

Master    Mechanic.    International    Rail-  *                S.  W.  MOWER, 

way  Co.,  Buffalo,  N.  Y.  Detroit  United  Railway,  Detroit,  Mich. 

EXECUTIVE  COMMITTEE: 
The  Officers  and 

D.  F.  Carver,  Chief  Engineer,  Public  Service  Corporation  of  N.  J.  Jersey  City,  N.  J. 
J.  S.  Doyle,  Master  Mechanic,  Interborough  Rapid  Transit*  Co ..  New  York,  N.   Y. 

C.  C.  Lewis.  Chief  Engineer,  Schenectady  Railway  Co Schenectady,  N.  Y. 

W.  H.  McAloney,  Superintendent  of  Shops,  Denver  City  Tramway  Co .  Denver,  CoL 

Mr.  Lewis  having  gone  abroad  and  resigned  as  a  member  of  the 
Executive  Committee,  his  place  was  filled  in  February,  1905,  by  the 
appointment  of 

E.  W.  Olds,   Superintendent  of  Rolling  Stock,    The    Milwaukee    Electric    Railway 

and  Light  Co.,  Milwaukee,  Wis. 

Elected  at  St  Louis,  Mo.,  October  11,  1904. 

I  OFFICERS,  1905-1906. 

(American  Street  and  Inter  urban  Railway  Engineering  Association.) 

President: 

H.  H.  ADAMS, 

Superintendent  of  Shops,  The  United  Railways  ft  Electric;  Baltimore,  Md. 

First  Vice-President:  Third  Vice-President: 

FRED.  G.  SIMMONS,  p^UL  WINSOR, 

Superintendent     of     Construction     and  r^.  .  ^  «.     •             *****       -o               j 

Maintenance  of  Way,  The  Milwaukee  ^hief  Engineer  of   Motive   Power  and 

Electric    Railway   ft   Light    Co.,    Mil-  Rolling  Stock,  Boston  Elevated  Rail- 

waukee,  Wis.  *^^y  ^O"   Boston,   Mass. 

Second  Vice-President:  Secretary  and  Treasurer: 

c        ..     J'  ^'r^^'^^J' .  T  S.W.MOWER, 

Superintendent  of  Car  Equipment,   In- 
terborough   Rapid   Transit   Co.,    New  General  Manager,   South-Wcstern  Trac- 
York,  N.  Y.  tion  Co.,  London,  Ont. 

EXECUTIVE  COMMITTEE: 

The  Officers  and 

W.  S.  Twining,  Chief  Engineer,  Philadelphia  Rapid  Transit  Co.  .Philadelphia,  Pa. 

Fred  N.   Bushnell,  Chief  Engineer,  The  Rhode  Island  Co Providence,   R.   I. 

W.    Boardman   Reed,   Engineer   Maintenance   of  Way,   and   Buildings,   New  York 

City  Railway  Co..  .New  York,  N.  Y. 
A.  D.  Campbell,  Master  Mechanic,  Seattle  Electric  Co Seattle.  Wash. 

Mr.  Reed  having  severed  his  connection  with  the  New  York  City 
Railway  Co.,  and  resigned  as  a  member  of  the  Executive  Committee, 
his  place  was  filled,  in  August,   1906,  by  the  appointment  of 

W.  T.   Dougan,   Engineer  Maintenance  of  Way  and  Buildings,  New   York  City 
Railway  Co.  .New  York,  N.  Y. 

Elected  at  Philadelphia,  Pa.,  September  26,  1905. 
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CONVENTION  PROGRAM. 

(Atlantic  City,  New  Jersey,  October  14,  15  and  16,  1907.) 


Monday  —  900  a  m  to  1230  p  m 
Registration  at  Steel  Pier. 

Monday  —  200  p  m  to  500  p  m 
Convention  Called  to  Order. 
Address  —  John  I.  Beggs,  President  "American  Street  and  Interurban 

Railway  Association. 
Address  of  the  President. 
Annual  Report  of  the  Executive  Committee. 
Annual  Report  of  the  Secretary-Treasurer. 
Appointment  of  Convention  Committees. 
Reports  of  Special  Committees. 
Report  of  Committee  on  Control  Apparatus. 
Report  of   Committee  on    Maintenance  and   Inspection   of   Electrical 

Equipment. 

Tuesday  —  930  a  m  to  1230  p  m 
Report  of  Committee  on  Way  Matters. 
Paper — "Care  of  Electric  Railway  Tracks,"  by  George  L.  Wilson, 

Engineer,  Twin  City  Rapid  Transit  Co.,  Minneapolis,  Minn. 
Report  of  Way  Committee  on  "  Rail  Corrugation  Investigation." 
Report  of  Way  Committee  on  "  Concrete  Tie  Investigation."  % 

Report  of  Sub-Committee  on  "  Rail  and  Rail  Matters." 

Tuesday  —  2ooPMto500PM 
Report  of  Committee  on  Standardization. 

Report  of  Committee  on  Open  vs.  Closed  Terminals  for  Car  Storage. 
Report  of  Committee  on  Operating  and  Storage,  Car  House  Designs. 
Question  Box. 

Wednesday  —  930AMtoiooPM 
Joint  Meeting  of  American  Association  and  Affiliated  Associations. 

Wednesday  —  2  30  p  m  to  5  30  p  M 
Paper — "A  Year's  Experience  with  Gas  Engines,"  by  Paul  Winsor, 

Chief  Engineer  Motive  Power  and  Rolling  Stock,  Boston  Elevated 

Railway  Co.,  Boston,  Mass. 
Paper  — "  Some  Practical  Points  in  Steam  Turbine  Construction ;  with 

Particular  Reference  to  the  Parsons  Type,"  by  St.  John  Chilton, 

Engineer,  Allis-Chalmers  Co.,  Milwaukee,  Wis. 
Paper  — "  Operation  of  Curtis  Turbines  in  Railway  Service,"  by  August 

H.  Kruesi,  Engineer,  General  Electric  Co.,  Schenectady,  N.  Y. 
Paper  — "  Recent    Developments    in    Steam    Turbine    Power    Station 

Work,"  by  J.  R.   Bibbins,   Engineer,  Westinghouse  Machine  Co., 

East  Pittsburg,  Pa. 
General  Business. 
Election  of  Officers. 
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REGISTRATION  AT  THE  ATLANTIC  CITY 
CONVENTION. 


PAST  PRESIDENTS  OF  THE  ASSOCIATION. 

Olds,  E.  W.,  Superintendent  of  Rolling  Stock,  The  Milwaukee  Electric 

Railway  &  Light  Co.,  Milwaukee,  Wis. 
Baker,  C.  R,  Superintendent  of  Construction  for  L.  B.  Stilwcll,  New 

York,  N.  Y. 

'delegates  of  member  COMPANIES. 
♦AssoaATE  Member.     Note, —  Other  Associate  Members  in  attend- 
ance at  the  Convention  of  the  Engineering  Association  (not  delegates 
of  member  companies)  are  given  in  a  separate  list  which  follows  the 
list  of  Delegates  of  Member  Companies. 
Albany  &  Hudson  Railroad  Co.: 

Leavitt,  R.  P.,  General  Mechanical  and  Electrical  Superintendent. 
Atlantic  Coast  Electric  Railway  Co.  : 

Hereth,  C.  E.,  Superintendent. 
Aurora,  Elgin  &  Chicago  Railroad  Co.: 

Grould,  E.  F.,  Electrical  Engineer. 
Bangor  Railway  &  Electric  Co. : 

McCormick,  Morris,  Master  Mechanic. 
Boston  &  Maine  Railroad  Co.  : 

*Hall,  F.  D.,  Chief  Electrician. 
Boston  &  Northern  Street  Railway  Co.  : 

Palmer,  G.  W.,  Jr.,  Electrical  Engineer, 

Hoist,  E.  W.,  Superintendent  of  Equipment, 

Welsh,  P.  S. 
Boston  &  Worcester  Street  Railway  Co. : 

Ayres,  M.  V.,  Electrical  Engineer, 

Wadsworth,  W.  ii.,  Master  Mechanic. 
Boston  Elevated  Railway  Co.  : 

♦Corning,  John  W.,  Electrical  Engineer, 

Leary,  W.  J.,  Inspector  Rolling  Stock, 

Scott,  P.,  Inspector  Rolling  Stock. 
Bridgeton  &  Millville  Traction  Co.  : 

Sharp,  A.  M.,  Master  Mechanic, 

Duffield,  Charles  F.,  Engineer, 

Way,  A.  P.,  Engineer, 

Meyers,  W.  H. 
Capital  Traction  Co.  : 

♦Harper,  J.  W.,  Master  Mechanic, 
♦Morrill,  Flavius,  Roadmastcr. 
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^^  Registration  at  ipo/  Convention. 

Delegates  of  Member  Companies—  (Continued). 
Central  Pennsylvania  Traction  Co.: 
Rexroth,  A.  R,  Master  Mechanic, 
Gerhart,  P.  Frank,  Electrician, 
Pratt,  Mason  B. 
Chicago  &  Joliet  Electric  Railway  Co.  : 

Kibbe,  A.  S.,  Chief  Engineer. 
Chicago  &  Milwaukee  Electric  Railroad  Co.  : 

Smith,  L.  L.,  Master  Mechanic. 
Cleveland  Electric  Railway  Co.  : 

Tilton,  B.  E.,  Engineer  Maintenance  of  Way, 

Scullin,  T.,  Master  Mechanic, 

Rifenbrick,  R.  B.,  Consulting  Engineer. 
Columbus  Railway  &  Light  Co. : 

Ackerman,  E.  O.,  Engineer  Maintenance  of  Way. 
Concord,  Maynard  &  Hudson  Street  Railway  Co. : 

Persons,  Fred.  A.,  Assistant   Electrician, 

Ogden,  Fred.  S.,  Master  Mechanic, 

Hammond,  Horace  N.,  Track  Master. 
Connecticut  Company,  The: 

Harte,  Charles  Rufus,  Consulting  Engineer, 

Ryden,  Ely  W.  T.,  Engineer, 

Cram,  R.  C,  Assistant  Engineer, 

Blanchard,  A.,  Superintendent  of  Shops, 

Symonds,  C.  S.,  Master  Mechanic, 

Benze,  H.  A. 
Easton  Transit  Co.: 

Jenkins,  C.  E.,  Engineer  Maintenance  of  Way, 

Roberts,  C.  F.,  Master  Mechanic. 
East  St.  Louis  &  Suburban  Railway  Co.: 

Merker,  H.  F.,  Acting  Engineer  Maintenance  of  Way. 
Elgin  &  Belvidere  Electric  Co.: 

Weston,  Geo.,  Chief  Engineer. 
Fairmont  &  Clarksburg  Traction  Co.  : 

Purinton,  A.  J.,  General  Manager.- 
Fonda.  Johnstown  &  Gloversville  Railroad: 

Bagg,  F.  A.,  Chief  Engineer. 
Ford,  Bacon  &  Davis  Companies: 

Sawyer,  W.  H.,  Engineer. 
Georgia  Railway  &  Electric  Co.  : 

Redding,  S.  A.,  Electrical  Engineer, 

Moore,  A.  M.,  Master  Mechanic, 

Glenn,  W.  H.,  Superintendent  Maintenance  of  Way. 
Grand  Rapids  Railway  Co.: 

Roderick,  T.  C,  Assistant  Superintendent, 

Lynch,  Daniel,  General  Shop  Foreman. 
Groton  &  Stonington  Street  Railroad: 

Noycs,  Ira  C 
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Registration  at  ipo/  Convention,  13 

Delegates  of  Member  Companies—  (Continued). 
Ilunois  Central  Traction  Co.: 

Hoagland,  H.  C,  Chief  Engineer. 
Indiana  Union  Traction  Co.: 

Sparks,  W.  C,  Superintendent  of  Roadway, 

Taylor,  R.  C,  Superintendent  of  Motive  Power. 
International  Railway  Co.: 

Harvey,  G.  A.,  Electrical  Engineer, 
♦Evans,  W.  H.,  Master  Mechanic, 

Clark,  Charles  H.,  Engineer  of  Way, 

Mack,  H.  L.,  Superintendent  of  Electric  Lines. 

INTER-UUBAN  RAILWAY  Co. : 

Cummins,  F.  S.,  Chief  Engineer. 
JoLiET  &  Southern  Traction  Co.  : 

Fisher,  L.  D.,  Chief  Engineer. 
Knoxville  Railway  &  Light  Co.  : 

*Mitchel,  P.  E.,  Genefkl  Superintendent, 

Flood,  J.  F.,  Engineer. 
Lehigh  Valley  Transit  Co.  : 

*Yount,  J.  M.,  Engineer. 
Lexington  Railway  Co.: 

MacLeod,  George,  Chief  Engineer, 

McClaren,  G.,  Engineer. 
Little  Rock  Railway  &  Electric  Co. : 

Tunnah,  W.  J.,  Master  Mechanic. 
Mahoning  &  Shenango  Railway  &  Light  Co.: 

Thompson,  S.  B.,  Master  Mechanic 
Memphis  Street  Railway  Co.  : 

McWhorter,  A.  D.,  Master  Mechanic. 
Michigan  United  Railways  Co.  : 

Kries,  J.  A.,  Jr.,  Chief  Engineer, 

Bushong,  A.  T.,  Engineer  Maintenance  of  Way. 
MiLLViLLE  Traction  Co.  : 

Straub,  Jacob  E.,  Master  Mechanic. 
MiLWAUKi'^  Electric  Railway  &  Light  Co.,  The: 

♦Simmons,  F;  G.,  Superintendent  of  Construction  and  Mamtenance 

of  Way,  ,  r   T>  li- 

poids,  E.  W.,   Master  Mechanic  and    Supermtendent  of   Kollmg 

Stock, 
Mullett,  H.  A.,  Superintendent  of  Rolling  Stock, 

Atkin,  J.  H. 
Mobile  Light  &  Railroad  Co.: 

Coffin,    S.  M.,  Master  Machahic. 
Nashville  Railway  &  Light  Co. : 

Swint,  George,  Master  Mechanic. 
New  York  &  Queens  County  Railway  Co.: 

Banghart,  C.  H.,  Master  Mechanic. 
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H  Registration  at  ipo/  Convention. 

Delegates  of  Member  Companies —  (Continued). 
New  York  City  Railway  Co.: 

Wilder,  C.  W.,  Assistant  Engineer, 

Coleman,  E.  J.,  Superintendent 
Norfolk  &  Portsmouth  Traction  Co.: 

Ely,  E.  E.,  Chief  Engineer  of  Construction, 
♦Longmire,  E.  A.,  Master  Mechanic 
Peoples'  RailwaVCo.  :  • 

Wilson,  L.  M.,  Master  Mechanic. 
Philadelphia  Rapid  Transit  Co.  : 

Twining,  W.  S.,  Chief  Engineer, 
♦Nichols,  H.  B.,  Engineer  of  Way, 
♦Taylor,  Geo.  B.,  Assistant  Engineer, 
♦Heywood,  James,  Superintendent  of  Lines  and  Cables, 

Gilmore,  Edward  E,  Assistant  Superintendent  of  Lines  and  Cables, 

Hewitt,  Charles,  Superintendent  of  Motive  Power, 

Oliver,  R.  G.,  Master  Mechanic, 

Manix,  M.,  Engineer, 

Shepard,  R.  K.,  Engineer, 
♦Voynow,  C.  B.,  Engineer, 

Kerr,  W.  C,  Assistant  Engineer, 

ler,  D.  W.,  Engineering  Department, 

Bransom,  H.  ,Shop  Superintendent, 

Crocker,  C.  T.,  Chief  Inspector, 

McCoubrie,  Robert,  Chief  Mechanical  Inspector, 

Longhery,  J.,  Mechanical  Inspector. 

Nolan,  John,  Foreman  Armature  and  Coil  Department, 

McDowd,  H.,  Foreman, 

Markel,  John  L.,  Test  Car  Operator, 

Gherky,  G.  H., 

Nichols,  H.  H. 
Pittsburg  &  Butler  Street  Railway  Co.: 

♦Layton,  Hudson  F.,  Chief  .Engineer, 
Providence  &  Danielson  Railway  Co.  : 

♦Thielsen,  J.  E.,  Superintendent. 
Public  Service  Railway  Co.: 

White,  M.,  Superintendent  Maintenance  of  Way, 
♦Schreiber,  M.,  Engineer  Maintenance  of  Way, 

Remelius,'C.,  Superintendent  of  Rolling  Equipment, 

Dunne,  E.  J.,  Superintendent  of  Overhead, 

Hanf,  John,  Master  Mechanic, 

Adams,  T.  S.,  Division  Master  Mechanic, 

Connors,  P.  J.,  Division  Master  Mechanic, 

Spencer,  Paul,  Consulting  Engineer, 

Bedwell,  C.  F.,  Engineer, 

McFeeley,  John,  Assistant  Engineer, 

Dunn,  T.  J.,  Electrician, 

Bcatty,  C.  F.,  Superintendent  of  Track, 
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Delegates  of  Member  Companies —  (Continued). 
PuBUC  Service  Railway  Co.— (Continued)  : 

Kane,  B.,  General  Foreman, 

Leahy,  T.,  General  Foreman, 

Lewis,  F.  C,  General  Foreman, 

Rapp,  F.,  General  Foreman, 

Ogden,  J.  E.,  Foreman, 

Remmel,  L.  J.,  Foreman, 

Clerkin,  P.  A.,  Roadmaster, 

Danks,  H.  L.,  Roadmaster, 

Gordon,  F.  H.,  Roadmaster, 

Single,  J.  L.,  Roadmaster, 
Rhode  Island  Company,  The: 

Bronsdon,  M.  H.,  Chief  Engineer, 
♦Wright,  W.  D.,  Superintendent  of  Equipment, 

Purrington,  H.  F.,  Superintendent  of  Tracks,  ■ 

Shippen,  L.  A., 

Campbell,  A,  L. 
Richmond  &  Petersburg  Electric  Railway  Co.: 

Whitelcy,  Calvin,  Jr.,  Chief  Engineer  of  Way, 

Whitfield,  George  H.,  Mechanical  and  Electrical  Engineer. 
RpcH ESTER  Railway  Co.: 

Matthews,  L  E.,  Chief  Engineer, 

Cadle,  C.  L.,  Electrical  Engineer, 

Maize,  F.  P.,  Master  Mechanic, 

Redman,  Charles  M.,  Train  and  Roadmaster. 
Rockland,  Thomaston  &  Camden  Street  Railway  Co.  : 

Gannett,  Guy  P.,  Engineer. 
Saginaw  Valley  Traction  Co.  : 

Weiss,  William  F.,  Master  Mechanic. 
Savannah  Electric  Co.: 

DeVane,  W.  C,  Master  Mechanic. 
Schenectady  Railway  Co.: 

Penoyer,  B.,  Engineer  Mainteance  of  Way, 

Doyle,  F.  J.,  Master  Mechanic, 

Hamilton,  J.  T.,  Assistant  Superintendent, 

Walsh,  F.,  Manager  of  the  Freight  Department. 
Scranton  Railway  Co.: 

Kibbe,  A.  S.,  Chief  Engineer, 

Ervien,  J.  H.,  Engineer. 
South  Shore  Traction  Co.  : 

Archibald,  A.  K,  Engineer. 
South-Western  Traction  Co.: 
♦Mower,  S.  W.,  General  Manager. 

Roberts,  D.  P.,  Electrical  Engineer. 
Southwest  Missouri  Electric  Railroad  Co.  : 

Gunsalus,  S.  W.,  Superintendent  of  Transportation, 

Pratt,  E.  J.,  Superintendent  and  Electrician. 
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Delegates  of  Member  Companies  —  Continued). 
Springfield  Traction  Co.: 

Bixby,  W.  A.,  General  Manager. 
Sterling,  Dixon  &  Eastern  Electric  Railway  Co.: 

♦Smith,  Clement  C,  Vice-President. 
Syracuse  Rapid  Transit  Railway  Co.: 

Roundey,  E.  P.,  Engineer  Maintenance  of  Way, 
DuBois,  F.  M.,  Master  Mechanic. 
Toledo  Railways  &  Light  Co.  : 
Ross,  J.  T.,  Chief  Engineer. 
Toronto  Railway  Co.: 

Sweetlove,  G.  H.,  Engineer, 
McCabe,  P.  H. 
Howden,  John  W. 
Twin  City  Rapid  Transit  Co. : 
Scofield,  E.  H.,  Chief  Engineer, 
Wilson,  George  L.,  Engineer  and  Roadmaster. 
Utica  &  Mohawk  Valley  Railway  Co.: 
Harvie,  W.  J.,  Chief  Engineer, 
French,  M.  J.,  Engineer  Maintenance  of  Way, 
Williams,  H.  S.,  Electrical  Engineer. 
United  Railways  &  Electric  Co.  (Baltimore,  Md.)  : 
♦Adams,  H.  H.,  Superintendent  of  Shops, 
Davis,  Thomas,  Engineer. 
United  R.«lways  Company  of  St.  Louis: 
O'Brien,  M.,  Master  Mechanic, 
Burgess,  J.  E.,  Superintendent  of  Wires. 
♦Griffeth,  Merle  R. 
United  Traction  Co.: 

Benedict,  H.  A.,  Electrical  Engineer. 
Washington,  Baltimore  &  Annapolis  Electric  Railway  Co.: 
Donovan,  Henry,  Engineer, 
Harter,  Bret. 
Washington  Railway  &  Electric  Co.: 

Kimball,  C.  S.,  Engineer  Maintenance  of  Way. 
Wheeling  Traction  Co. : 

Crawford,  John  H.,  Master  Mechanic. 
Williamsport  Passenger  Railway  Co.: 

♦Herrick,  C.  T.,  Master  Mechanic. 
Winona  Interurban  Railway  Co.: 

Sigler,  Charles,  Master  Mechanic. 
York  Street  Railway  Co.: 

Mayer,  L.  C,  Chief  Engineer, 
Newman,  F.  R.,  Master  Mechanic. 


Digitized  by  LjOOQIC 


Registration  at  ipo/  Convention.  17 


ASSOCIATE  MEMBERS  IN  ATTENDANCE.* 

Alden,  Charles  A.,  Street  Railway  Engineer,  Pennsylvania  Steel  Co., 

Steelton,  Pa. 
Bean,  W.  Worth,  Higman  Park,  Benton  Harbor,  Mich. 
Bell,  Thomas  K.,  Chief  Engineer,  Interstate  Railways  Co. 
Bigelow,  Charles  H.,  Jersey  City,  N.  J. 

Blakeslee,  R.  B.,  Superintendent,  Du  Bois  Traction  Co.,  Du  Bois,  Pa. 
Boyer,   Warren   L.,    Superintendent,    New   York   Car   &   Truck   Co., 

Kingston,  N.  Y. 
Brady,  Daniel  M.,  President,  Brady  Brass  Co.,  New  York,  N.  Y, 
Case,    F.    E.,    Engineer    Railway    Equipment,    General    Electric    Co., 

Schenectady,  N.  Y. 
Chilton,  St.  John,  Engineer,  Allis-Chalmers  Co.,  Milwaukee,  Wis. 
Clapp,  Howard  W.,  Electrical  Engineer,  General  Electric  Co.,  New 

York,  N.  Y. 
Clark,  Charles  S.,  Agent,  Pennsylvania  Steel  Co.,  Boston,  Mass. 
Collier,  Barron  G.,   President,  Street  Railway  Advertising  Co.,  New 

York,  N.  Y. 
Cox,  Charles  H.,  General  Manager,  Citizens  Railway  Co.,  Lincoln,  Neb. 
Grossman,  T.  E.,  931  Seventy- third  Street,  Brooklyn,  N.  Y. 
Daggett,  H.  C,  Electrical  Engineer,  Salisbury  &  Spencer  Railway  Co., 

Salisbury,  N.  C. 
Duffey,  Edwin,  Treasurer  and  Manager,  Cortland  County  Traction  Co., 

Cortland,  N.  Y. 
Duffy,  James  A.,  Master  Mechanic,  Pittsburg  Railways  Co.,  Pittsburg, 

Pa. 
Dusinberre,  George  B.,  Consulting  Engineer,  Cleveland,  Ohio. 
Emory,   G.   W.,  Assistant   Engineer   Maintenance   of  Way,   Pittsburg 

Railways  Co.,  Pittsburg,  Pa. 
Fravcl,  Howard,  Superintendent,  Trenton  &  New  Brunswick  Railroad, 

Trenton,  N.  J. 
Gibbs,  C.  A.,  Civil  Engineer,  Pittsburg  Railways  Co.,  Pittsburg,  Pa. 
Green,  Alfred,  Mechanical  Expert,  Galena  Signal  Oil  Co.,  Brooklyn, 

N.  Y. 
Green,  Franklin  C,  Jr.,  166  Vernon  Street,  Worcester,  Mass. 
Greenway,  Bert,  Assistant  Engineer,  Hudson  Companies,  New  York, 

N.  Y. 
Henshaw,  Frederick  V.,  Consulting  Engineer,  New  York,  N.  Y. 
Herrick,  A.  B.,  Consulting  Engineer,  Ridgewood,  N.  J. 
High,   John   W.,    Manager    Sales    Department,    Pantasote   Co.,    New 

York,  N.  Y. 


*  The  names  of  other  Associate  Members  in  attendance  at  the  meet- 
ings of  the  Engineering  Association  Convention  are  given  in  the  list 
of  Delegates  from  Member  Companies  and  are  designated  by  means 
of  an  asterisk  (*). 
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Associate  Members  in  Attendance —  (Continued). 

Holmes,  Garnet  B.,  Electrical  Engineer,  Wellington,  New  Zealand. 
Hyde,   E.   N.,   Sales   Department,   Frank  H.   Stewart  Electrical   Co., 

Philadelphia,  Pa. 
Jackson,  D.  C,  Consulting  Engineer,  Boston,  Mass. 
Jones,  P.  N.,  Electrical  and  Mechanical  Engineer,  Pittsburg  Railways 

Co.,  Pittsburg,  Pa. 
Junkins,  S.   E.,  Vice-President,  Westinghouse,  Church,  Kerr  &  Co., 

New  Yoric,  N.  Y. 
Kent,  H.  R.,  Vice-President,  Westinghouse,  Church,  Kerr  &  Co.,  New 

York,  N.  Y. 
Killeen,  G.  C,  Master  Mechanic,  New  Jersey  &  Pennsylvania  Traction 

Co.,  Trenton,  N.  Y. 
Larned,  J.  M.,  Engineer  Maintenance  of  Way,  Pittsburg  Railways  Co., 

Pittsburg,  Pa. 
Lawson,  George,  Schenectady,  N.  Y. 
Lewis,  K  S.,  Standard  Steel  Works,  Philadelphia,  Pa. 
Loomis,  Bruce  E.,  Insurance  Engineer,  Fire  Underwriters  Electrical 

Bureau,  New  York,  N.  Y. 
Lewis,  H.  O.,  Worcester,  Mass. 
Major,   M.   E.,  Superintendent,  Peoples*   Street  Railway  Co.,  Nanti- 

coke.  Pa. 
MacAllister,    Wilbur    J.,    Assistant    to    President,    Hummelstown    & 

Campbellstown  Street  Railway  Co.,  Hershey,  Pa. 
McClellan,    William,    Vice-President,    The    Campion-McClellan    Co., 

New  York,  N.  Y. 
McClure,  A.  G.,  Engineer,  American  Conduit  Co.,  New  York,  N.  Y. 
Munger,  E.  T.,  Master  Mechanic,  Metropolitan  West  Side  Elevated 

Railway  Co.,  Chicago,  111. 
Norris,  Prof.  Henry  H.,  Cornell  University,  Ithaca,  N.  Y. 
Pellissier,  G.  E.,  Engineer,  Goldsmidt  Thermit  Co.,  New  York,  N.  Y. 
Reed,  W.,  Boardman,  Civil  Engineer,  New  York,  N.  Y. 
Richey,  Prof.  Albert  S.,  Worcester  Polytechnic  Institute,  Worcester, 

Mass. 
Roberts,  E.  P.,  President,  The  Roberts  &  Abbott  Co.,  Cleveland,  Ohio. 
Rogan,  John  A.,  Master  Mechanic,  Pittsburg  Railways  Co.,  Pittsburg, 

Pa. 
Shipper,  I.  D.,  Electrical  Engineer,  J.  G.  Brill  Co.,  Philadelphia,  Pa. 
Slater,  F.  R.,  Electrical  Engineer,  New  York,  N.  Y. 
Smith,  G.  J.,  Master  Mechanic,  Metropolitan  West  Side  Elevated  Rail- 
way Co.,  Chicago,  111. 
Stebbins,  Theodore,  New  York,  N.  Y. 

Stewart,  John  A.,  President,  John  A.  Stewart  Electrical  Co.,  Cincin- 
nati, Ohio. 
Towne,  Willis  L.,  Engineer,  Worcester,  Mass. 
Twells,  H.  N.,  Inspector,  Campion-McClellan  Co.,  Woodbury,  Conn. 
Vail,  Carl  M.,  Secretary  and  Treasurer,  Westinghouse,  Church,  Kerr 

&  Co.,  New  York,  N.  Y. 
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Associate  Members  in  Attendance  —  (Continued) . 

Venning,  F.  J.,  Superintendent  Overhead  Lines,  Pittsburg  Railways 

Co.,  Pittsburg,  Pa. 
Westinghouse,   Church,   Kerr  &   Co.,   Engineers,   New   York,   N.   Y. 

(F.  B.  Church.) 
Weston,  A.  H.,  Mechanical  Engineer,  T.  H.  Symington  Co.,  Baltimore, 

Md. 
Whipple,  A.  L.,  Eastern  Manager,  Curtain  Supply  Co.,  New  York, 

N.  Y. 
Wilson,  Chester  P.,  Superintendent,  Lackawanna  &  Wyoming  Valley 

Railroad  Co.,  Scranton,  Pa. 

GUESTS  IN  ATTENDANCE. 
(Representatives  of  Street  and  Interurban  Railway  Companies.) 
Chautauqua  Traction  Co.: 

Price,  Gaylord,  Master  Mechanic. 
Chester  Traction  Co.  : 

Anthony,  E.  L.,  Chief  Engineer. 
CoNESTOGA  Traction  Co.: 

Connelly,  F.  B.,  Master  Mechanic. 
Coney  Island  &  Brooklyn  Railroad  Co.: 

Van  Styck,  C.  H.,  Electrical  Engineer. 
Delaware  County  &  Philadelphia  Electric  Railroad  Co.  : 

Rostron,  J.  E.,  Chief  Engineer. 
Holyoke  Street  Railway  Co.: 

Chapin,  G.  H.,  Electrical  Engineer. 
Hudson  Valley  Railway  Co.  :  ^ 

Van  Wirt,  D.  E.,  Chief  Engineer. 
Interstate  Railways  Co.  : 

Long,  C.  C,  Engineer, 

Tyson,  F.  A.,  Engineer. 
Philadelphia  &  Easton  Railway  Co.  : 

Steele,  H.  E.,  Master  Mechanic. 
Philadelphia  &  Western  Railway  Co.  : 

Davey,  John,  Electrical  Engineer. 
United  Traction  Co.  (Reading,  Pa.)  : 

Bryon,  Qaude,  Division  Engineer, 

Becker,  J.  S.,  Trackmaster. 
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MINUTE^ 

OF  THE 

1907  CONVENTION. 


MONDAY  AFTERNOON  SESSION 
October  14,  1907. 

The  fifth  annual  meeting  of  the  American  Street  and 
Interurban  Railway  Engineering  Association  was  held  at  At- 
lantic City,  N.  J.,  October  14-16,  1907. 

President  H.  H.  Adams  of  Baltimore,  called  the  meeting 
to  order  on  Monday  afternoon  at  2:40. 

President  Adams: — Gentlemen,  we  are  a  little  late  in 
starting,  but  we  have  all  been  laboring  under  the  same  diffi- 
culty, in  that  the  dining  rooms  at  the  several  hotels  do  not 
open  until  one  o'clock  and  it  is  rather  difficult  to  get  one's 
dinner  served  and  come  to  the  meeting  place  at  the  time 
scheduled  for  our  opening  which  was  two  o'clock.  There- 
fore we  shall  have  to  be  excused  under  the  circumstances. 

The  first  order  of  business  that  we  have  for  this  afternoon 
is  an  address  by  the  president  of  the  American  Association, 
Mr.  John  I.  Beggs.  I  believe  Mr.  Beggs  has  been  present  at 
every  meeting  I  have  attended  of  our  Engineering  Association, 
and  he  is  one  of  us.  Therefore,  it  is  particularly  fitting  that 
he  should  address  us  this  afternoon  as  the  president  of  the 
American  Association. 

MR.  BEGGS'  ADDRESS. 

Mr.  President  and  Gentlemen: — I  am  sorry,  gentlemen,  that 
your  president  has  misrepresented  the  character  of  the  few  words 
that  I  may  have  to  say  to  you  by  dignifying  them  with  the  title  of  an 
address,  because  I  do  not  intend  to  "  address "  you.  I  have  come 
down  here,  as  a  niatter,  first,  of  duty,  but,  much  more,  a  matter  of 
pleasure  and  privilege,  to  say,  "  God  speed  "  to  you  in  the  work  in 
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which  you  axe  engaged,  and  as  president  of  the  American  Street  and 
Interurban  Railway  Association. 

Prior  to  the  time  when  the  present  plan  of  admiilistering  the  affairs 
of  the  great  street  and  interurban  railway  companies  was  inaugurated, 
very  much  of  the  time  of  the  American  Association,  under  its  former, 
and  likewise  its  present  title,  but  more  particularly  its  former  title, 
was  taken  up  by  discussions  of  subjects  which  are  now,  in  my  judg- 
ment, very  much  more  intelligently  and  effectively  considered  by  the 
Engineering  Association,  through  its  various  standipg  committees. 
This  of  itself  is  of  very  great  advantage  to  the  American  Street  and 
Interurban  Railway  Association  and  the  various  companies  holding 
membership  therein,  and  of  incalculable  benefit  to  all  the  street  rail- 
ways of  the  country  whether  they  hold  membership  in  the  American 
Association  or  not;  and  it  is  unfortunate  in  my  judgment  that  all 
the  companies  throughout  the  country  cannot  be  brought  to  realize 
the  great  advantage  to  themselves,  as  well  as  to  us  who  have  spent 
so  much  time  in  our  efforts  to  promote  the  interests  of  these  various 
properties  throughout  the  country,  in  taking  membership  in  these 
associations.  I  therefore  trust  that  as  the  members  of  these  various 
associations  come  in  contact  with  the  representatives,  the  officers  or 
the  owners  of  these  various  companies  throughout  the  country,  they 
will  impress  upon  them  the  great  advantages  to  be  derived  from  mem- 
bership in  this  association,  and  that  by  the  contribution  of  their  ideas, 
their  experiences,  and,  not  least,  their  annual  dues, —  though  they,  might 
be  small  —  we  may  be  enabled  to  do  greater  and  more  effective  work 
for  all  these  companies  the  country  over. 

I  do  not  think  there  is  any  one  of  the  affiliated  bodies  of  this 
American  Street  and  Interurban  Railway  Association  that  is  of  so 
much  importance  to  the  public  that  is  served  as  is  the  affiliated  body 
to  which  I  now  have  the  privilege  and  pleasure  of  saying  these  few 
brief  words  before  your  regular  program  is  taken  up.  Upon  you 
devolves  much  of  the  labor  and  the  responsibility  for  the  method  in 
which  it  is  performed,  its  intelligence,  experience  and  skill,  upon  which, 
in  turn,  are  dependent  the  comfort  and  the  celerity  with  which  the 
members  of  communities  will  be  transported  from  one  point  to 
another. 

I  have  watched  with  a  great  deal  of  interest  during  the  past  twelve 
months  the  work  and  the  progress  that  have  been  made  by  your  com- 
mittee on  "  Standards."  This  appealed  to  me  strongly ;  it  still  appeals' 
to  me  strongly,  and  will  continue  to  do  so,  because  I  feel  that  you 
are  now  only  making  a  beginning.  It  has  been  said  to  me  within  the 
last  two  or  three  days  that  you  are  simply  doing  what  we  have  been 
doing  in  Milwaukee  for  several  years.  Well,  that  is  commendation 
which  is  very  pleasing  to  me.  At  the  same  time  it  is  very  gratifying 
to  know  that  we  are  in  line  with  what  you  gentlemen  think  is  best 
to  be  done  in  standardizing  certain  appliances  and  methods  of  applica- 
tion to  the  various  parts  that  we  are  compelled  to  use  from  day  to 
day,  and  are  using  more  severely  from  year  to  year. 
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I  well  remember,  twelve  or  fifteen  years  ago,  when  it  was  thought 
that  a  4-inch  axle  was  ample  for  street  car  use,  and  I  remember 
being  severely  criticised,  nearly  twenty  years  ago,  when  I  strenuously 
arrainged  the  character  of  construction  of  a  steel  car  body  that  was 
designed  for  double  motor  equipment,  which  we  thought  was  of  such 
immense  capacity  in  those  days  —  two  15  horse-power  motors,  the  old 
No.  6  Sprague.  I  am  now  considering  seriously  the  adoption  of 
motors  of  practically  100  horse-power,  four  of  them,  under  our  stand- 
ard city  cars.  That  would  have  been  thought  very  heavy  equipment 
for  our  heaviest  interurban  lines  a  few  years  ago,  and  yet  I  feel  that 
that  is  absolutely  essential  now  to  give  that  degree  of  comfort,  safety 
and  speed  which  is  demanded  in  this  rapidly  moving  age. 

This  committee  on  "  Standardization "  means  more  than  simply  a 
better  facilitating  of  shop  work,  or  track  work.  It  means  to  the 
executives  in  charge  of  these  properties  the  finding  of  a  way  in  which 
to  meet  the  commercial  needs  of  the  roads  more  satisfactorily.  I 
remember  very  well,  about  eleven  years  ago,  one  of  the  properties 
with  which  I  am  connected  had  nearly  every  type  of  motor  and  every 
size  of  axle  and  for  a  good  many  years  it  took  some  21  or  22  differ- 
ent types  of  brakeshoes  to  keep  the  shop  running. 

Now,  it  is  much  easier  for  us  and  we  can  work  much  more  ad- 
vantageously, when  we  get  the  type  of  brakeshoe  down  to  one  or  two, 
and  when  the  standard  axle  is  5  or  5.25  or  6  inches,  as  we  may  come 
to  —  say  5,25  inches,  possibly,  which  is  our  standard  at  the  present 
time,  and  has  been  for  several  years.  Standardization  is  fart  her- reach- 
ing than  may  appear.  It  will  enable  the  management  to  keep  a  larger 
percentage  of  the  equipment  on  the  street,  and  that  is  very  important 
from  an  administrative  standpoint.  There  are  roads  in  this  country 
though  they  are  becoming  fewer  in  number,  that  have  a  percentage  of 
their  equipment  constantly  in  the  shop,  that  would  almost  bankrupt 
a  small  road,  or  a  large  one  either.  A  well  run  shop  or  road  ought 
to  have  at  all  times  at  least  95  per  cent,  of  its  equipment  ready  to 
carry  passengers  at  the  congested  hours,  and  this  would  be  a  saving 
in  every  way.    That  is  what  standardization  will  do. 

I  consider  that  the  work  that  this  affiliated  association  has  to  do 
is  of  vital  importance  to  the  executive  heads  of  every  company  ad- 
ministering this  class  of  business  throughout  the  United  States.  You 
here  are  the  right  hands  of  the  executive  heads  of  our  companies. 
If  we  are  not  able  to  get  the  intelligent  and  untiring  interest  and 
enthusiasm  of  the  men  who  are  at  the  head  of  our  shops  and  road- 
ways, it  is  almost  impossible  for  us  to  make  a  success  of  the  adminis- 
tration, and  there  is  so  much  at  stake  in  these  days. 

On  every  street  corner,  in  every  legislative  body,  there  are  people 
who  are  conjuring  up  imaginary  ills  that  they  are  supposed  to  suffer 
because  of  the  manner  in  which  these  public  utilities  are  being  oper- 
ated—  and,  as  I  consider  it,  unjustly  so.  Consequently,  there  is  all 
^he  more  reason  why  these  utilities  should  be  operated  in  such  manner 
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as  not  to  leave  even  the  shadow  of  a  suspicion  of  a  lack  of  intelligent 
administration. 

I  speak  of  this  matter  with  considerable  feeling  because  for  the 
past  twelve  months  one  of  the  companies  of  which  I  am  the  head  has 
been  grilled  by  the  Railroad  Commission  of  Wisconsin,  upon  complaints 
entered  by  the  common  council,  and  later  in  an  attempt  by  the  city 
to  violate  a  contract  entered  into  seven  and  one-half  years  ago,  whereby 
we  agreed  to  the  reduction  of  our  rate  of  fare  from  a  straight  5-cent 
fare  and  with  no  obligation  on  the  part  of  the  road  to  give  any  trans- 
fers at  all  (although  they  have  been  given  to  a  certain  extent)  and 
with  no  requirement  to  carry  free  any  of  the  police  or  fire  depart- 
ment—  all  those  things  were  conceded,  and  since  that  time  we  have 
been  selling  25  tickets  for  a  dollar,  and  6ix  tickets  for  a  quarter, 
whichever  they  preferred  —  the  conductors  must  be  equipped  with  both 
classes  of  tickets  all  the  time  —  and  to  give  universal  transfers  —  not- 
withstanding that  these  great  captains  of  industry  that  run  our  city 
councils  thought  it  was  incumbent  upon  them  to  obtain  their  constit- 
uents, in  order  to  permit  them  the  more  advantageously  to  play  to 
the  galleries,  to  instruct  their  city  attorney  to  demand  a  three-cent 
fare.  In  fact,  they  made  it  a  two-cent  fare,  but  the  legal  acumen  of 
their  attorney  prevented  him  from  attempting  that.  Our  books  were 
demanded.  We  did  not  resist  the  demand  at  all,  although  we  might 
have  done  so.  Our  books  were  taken  by  a  firm  of  reputable,  able 
certified  public  accountants,  for  many  months  under  a  large  corps  of 
experts;  the  books  of  every  company  were  thrown  open  and  given  to 
them  entirely  from  the  first  day  of  January,  1897,  to  the  31st  day  of 
December,  1906,  a  period  of  fully  ten  years,  in  order  to  show  whether 
or  not  the  earnings  were  such  as  would  give  a  fair  return  upon  the 
capital  and  enable  us  to  give  a  lower  rate  of  fare  to  the  city.  And 
as  I  approach  the  sunset  of  life,  at  least  possibly,  the  sunset  of  my 
career  in  this  line  of  active  business,  it  is  one  of  the  most  gratifjring 
experiences  of  my  life  that  those  accountants  commend  in  the  highest 
terms  the  manner  in  which  those  books  were  kept  for  the  full  period 
of  ten  years,  never  dreaming  that  they  would  ever  be  demanded  in 
an  investigation  of  that  kind  carried  on  by  adverse  accountants. 

I  am  glad  to  be  able  to  say,  gentlemen,  that  after  the  most  ex- 
haustive examination  before  the  Railroad  Commission  of  the  State 
of  Wisconsin,  that  we  came  out  of  the  ordeal  fully  and  absolutely 
vindicated,  and  we  stand  better  before  the  community  now  than  we 
have  stood  at  any  time  in  the  past  10  years,  during  which  I  had  been 
there,  and  there  has  been  little  question  since  the  time  of  this  exam- 
ination, and  all  that  was  demanded  of  us  as  the  result  of  our  investi- 
gation was  that  we  should  have  to  give  at  least  as  good  service  as  we 
had  been  giving,  and  that,  gentlemen,  is  the  end  to  which  we  should 
all  work,  and  I  believe  that  is  the  earnest  desire  on  the  part  of  cen- 
tainly  99  per  cent,  of  all  these  companies  in  the  country,  to  give  just 
^he  best   service   that   is   practicable.     I   was   frank  to  say  before  the 
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Railroad  Commission  that  we  could  not  promise  to  give  the  best  pos- 
sible service  —  the  best  possible  service  might  be  given  by  some  one, 
but  it  could  not  be  given  by  me,  as  that  would  be  equiyalent  to  giving 
every  one  a  seat  at  all  hours  of  the  day,  and  that  is  absolutely  im- 
practicable frpm  any  point  of  view,  because  many  people  would  not  go 
home  till  morning. 

Now,  gentlemen,  I  desire  to  express  to  the  officers  of  your  associa- 
tion and  to  your  various  members  and  committees  the  appreciation  of 
the  president  and  of  the  members  of  the  American  Street  and  Inter- 
urban  Railway  Association  for  the  fidelity  with  which  this  affiliated 
association  has  stood  up  behind  the  American  Street  and  Interurban 
Railway'  Association.  There  has  been  absolute  harmony.  There  has 
been  no  cause  for  friction,  and  no  friction  has  occurred,  and  that  con- 
dition I  feel  is  absolutely  essential  for  the  maintenance  of  the  har- 
monious relations  existing  and  for  a  continuance  of  the  effective  work 
which  is  being  done  by  these  various  associations,  and  I  appeal  to  you 
to  continue  in  that  same  line. 

•  ^/' IWaj 

President  Adams: — Mr.  Beggs,  in  the  name  of  our  En- 
gineering Association,  I  desire  to  thank  you  for  the  remarks 
you  have  made  to  us,  and  particularly  for  what  you  have 
said  in  reference  to  the  work  of  our  Standardization  Com- 
mittee. I  feel  that  all  the  members  of  the  association  thor- 
oughly appreciate  what  you  have  said. 

Mr.  Beggs  : —  I  beg  to  be  excused  now,  but  ask  the  privilege 
of  being  present  as  an  engineer,  and  not  as  president  of  the 
American  Association,  when  the  Standardization  Committee 
makes  its  report. 

President  Adams: — Mr.  Beggs,  we  will  be  very  glad 
indeed  to  have  you  with  us. 

We  have  with  us  Mr.  C.  L.  S.  Tingley,  President  of  the 
Accountants'  Association,  and  we  are  desirous  of  having  some 
good  advice  from  the  head  of  that  association,  which  repre- 
sents the  men  who  are  always  trying  to  keep  us  straight. 

MR.  TINGLEY^S  REMARKS. 
Mr.  President  and  Gentlemen  : —  I  am  glad  that  Mr.  Adams  said 
that  it  would  be  a  few  words  of  advice,  and  not  an  address,  because 
I  am  not  a  good  hand  at  making  addresses.  The  thought  which  was 
running  through  my  mind  particularly  when  Mr.  Beggs  was  speaking, 
was  as  to  the  pulling  together  of  the  various  associations  and  how 
they  are  all  interwoven.  The  Accountants*  Association,  and  the  ac- 
countants of  the  various  roads,  are  in  rather  an  anomalous  position. 
We  are  not  a  revenue  producing  department,  nor  do  we  build  property ; 


Digitized  by  LjOOQIC 


26  Engineering  Association. 

in  fact,  we  are  the  historians  of  the  organization,  and  in  order  that 
our  history  may  be  authentic,  and  that  it  may  be  of  value,  not  only  to 
the  management,  but  to  ourselves  and  to  you,  we  must  have  your 
cordial  and  hearty  cooperation.  In  the  companies  we  ask  your  co- 
operation, in  order  that  our  statistics  may  be  worth  something.  As 
an  association,  our  association  asks  your  cooperation  in  order  that 
the  various  plans  which  from  time  to  time  are  formulated,  for  the 
betterment  of  the  accounting,  for  the  making  of  statistics  more  valu- 
able, may  be  properly  shaped  up  on  the  technical  side. 

As  the  oldest  sister  of  this  happy  family,  the  Accountants*  Associa- 
tion extends  greetings  to  you  this  afternoon  and  wishes  you  a  most 
successful  and  profitable  meeting.  I  thank  you  gentlemen  for  the  op- 
portunity of  saying  a  few  words. 

President  Adams: — I  wrote  letters  to  the  past  presidents 
of  our  association.  I  thought  it  was  only  proper  that  we 
should  have  these  past  presidents  with  us  if  it  were  possible 
to  get  them.  The  only  one  of  these  gentlemen  present  at 
this  meeting  is  our  old  friend  Mr.  Olds,  of  Milwaukee,  and 
1  am  going  to  ask  him  to  say  something,  as  we  are  always 
glad  to  hear  from  him. 

MR.  OLD'S  REMARKS. 

Mr.  President  and  Gentlemen: — A  few  years  ago  at  Detroit 
some  of  us  boys  met  at  one  of  the'power  houses,  at  a  call  from  several 
master  mechanics  who  thought  it  would  be  a  good  idea  to  have  a 
meeting  of  the  mechanical  and  electrical  engineers  to  see  what  we 
could  do  toward  having  a  meeting  of  our  own  that  we  might  discuss 
matters  between  ourselves.  From  that  small  beginning  was  started 
this  association  which  was  finally  merged  into  the  American  As- 
sociation. 

I  had  the  pleasure  of  being  your  president  at  the  meeting  in  St. 
Louis,  and,  as  I  stated  then,  it  was  one  of  the  most  enjoyable  times 
of  my  life.  It  was  pleasant  to  receive  the  support,  which  I  received, 
from  you,  and  as  I  look  around  this  afternoon  I  see  the  familiar  faces 
of  quite  a  number  of  our  old  members  and  \>thers  who  have  come  in 
with  us.  We  have  always  done  our  best  to  make  our  new  members 
feel  welcome,  and  I  am  sure  our  president  will  second  my  welcome 
to  you  this  afternoon. 

Our  work  during  the  past  few  years,  I  think,  has  been  the  means 
of  bringing  results  which  are  gratifying  to  our  presidents  and  man- 
agers and,  as  Mr.  Beg^s  stated,  by  our  working  together  with  the 
accountants,  they  are  able  to  get  out  reports  and  statistics  which 
show  what  we  are  doing.  We  wish  to  have  these  comparative  state- 
ments to  be  able  to  go  to  our  heads  of  departments  so  that  we  may 
know  just  what  is  being  done,  and  this  association  is  one  of  the  best 
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means  through  which  these  results  can  be  accomplished.  Mr.  Beggs 
has  spoken  regarding  the  work  of  the  Standardization  G>mmittee. 
That  is  a  grand  work.  As  we  look  through  the  program  of  this 
convention,  comparing  it  with  those  of  several  years  back,  we  see 
what  wonderful  progress  this  association  has  made,  and  it  is  because 
our  president  at  the  present  time  is  a  man  who  has  always  done  a 
great  deal  of  work  in  the  interests  of  our  association.  He  is  a  leader 
in  the  work.  I  expect  this  meeting  to  be  the  best  we  have  ever  had. 
At  this  time  our  program  not  only  covers  the  work  laid  out  at  our 
first  meetings,  but  it  has  been  broadened,  and  takes  into  consideration 
the  power  plants  and  way  department 

We  have  a  large  amount  of  work  to  do,  but  we  can  do  it  if  we 
all  work  and  have  the  interest  in  the  matter  that  we  should.  I  feel 
that  there  is  no  question,  but  that  the  members  will  take  that  interest. 
When  I  came  last  evening,  and  walked  over  to  the  headquarters' 
hotel,  meeting  so  many  who  were  here  on  Sunday  evening,  I  began 
to  think  back  to  the  time,  a  few  years  ago,  when  the  first  day  of  the 
meeting  of  the  American  Association  had  a  very  small  attendance. 
The  Engineering  Association  decided  that  we  would  have  our  first 
meeting  one  day  in  advance  of  the  parent  association.  It  was  thought 
by  a  great  many  that  we  would  not  be  able  to  hold  our  meeting  on 
account  of  small  attendance.  It  is  pleasant  to  know  that  the  boys 
were  on  hand  and  that  our  Monday  meetings  have  always  been  a 
success,  and  I  am  pleased  to  see  that  it  is  so  to-day.  May  the  good 
work  continue,  and  I,  as  one  of  the  "  has-beens,"  am  more  than  pleased 
to  meet  with  you  thi^  afternoon,  and  wish  you  continued  success  and 
prosperity,  and  will  give  you  a  helping  hand  to  the  best  of  my  ability. 

^  President  Adams  : —  Mr.  Olds'  remarks  about  workers  are 
like  a  boomerang.    He  has  been  one  of  the  hardest  workers 
.  we  have  ever  had  in  the  association. 

President  Adams  theil  read  the  following  address : 

ADDRESS   OF  THE  PRESIDENT. 

Gentlemen: — It  is  a  great  pleasure  to  attend  a  convention  of  this 
association  in  whatever  city  it  may  meet,  but  to  be  able  to  combine 
the  association  enjoyments  with  the  great  advantages  of  Atlantic  City 
makes  a  very  fortunate  coincident.  I  cannot  begin  to  mention  the 
numerous  qualifications  of  this  delightful  "  City  by  the '  Sea,"  and  I 
would  not  if  I  could,  as  there  are  a  number  of  gentlemen  who  are  only 
waiting  the  opportunity  to  give  you  all  the  information  they  have  upon 
the  subject. 

This  is  the  fifth  annual  convention  of  this  association  and  the 
second  to  be  held  under  its  present  name  —  the  first  three  being  held 
under  the  aame  of  "  The  American  Railway,  Mechanical  and  Electrical 
Association." 
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Your  executive  committee  has  prepared  a  program  for  this  meeting 
which  covers  a  very  broad  field.  This  has  been  brought  about  by  the 
assigning  of  committees  to  various  subjects,  in  addition  to  having 
papers  presented  by  the  gentlemen  who  have  so  kindly  consented  to 
honor  us. 

The  advantage  of  committee  work  in  connection  with  our  association 
has  been  impressed  upon  your  executive  committee  even  more  forcibly 
during  the  past  year  than  ever  before.  This  year  the  committee  on 
"  Way  Matters  '*  was  augmented  by  several  sub-committees,  which  have 
reports  to  present  upon  important  branches  of  the  subject.  The  work 
of  the  Standardization  Committee  has  also  demonstrated  the  neces- 
sity of  going  further  into  committee  work,  as  the  subject  is  so  broad 
it  is  necessary  to  sub-divide  it  and  appoint  sub-committees  to  handle 
various  parts  of  the  equipment.  These  sub-committees  should  take 
care  of  wheels,  axles,  brake  shoes  and  heads,  motors  and  various 
other  important  parts. 

The  practice  of  steam  roads  in  this  respect  is  to  have  standing 
committees  take  care  of  subjects  of  this  character,  and  it  is  equally 
essential  that  this  association  should  handle  these  questions  in  the 
same  manner,  in  order  to  obtain  the  best  results. 

I  desire  to  call  your  particular  attention  to  the  report  of  the 
Standardization  Committee,  but,  before  going  into  details,  let  me  say, 
that,  owing  to  pressure  of  business,  Mr.  Wallerstedt  had  to  relinquish 
his  duties  as  chairman,  and  it  was  with  great  regret  that  I  accepted 
his  resignation;  Mr.  Wallerstedt,  however,  kindly  consented  to  re- 
main a  member  of  the  committee.  This  association  is  greatly  indebted 
to  him  for  his  work  in  the  past  as  chairman  of  the  committee,  for 
under  his  guidance  a  great  deal  of  the  foundation  of  this  report  was 
laid.  Mr.  W.  H.  Evans  was  appointed  chairman  to  fill  the  vacancy 
on  July  3,  1907. 

The  report,  as  submitted  by  the  Standardization  Committee,  repre- 
sents the  most  important  one  which  has  been  presented  in  the  history 
of  the  association,  and,  although  the  work  of  the  committee  has  been 
somewhat  slow,  it  represents,  not  only  the  views  of  the  operating  men, 
but  those  of  the  manufacturers  as  well.  Invitations  were  extended  to 
the  manufacturers  interested  to  be  present  at  committee  meetings, 
upon  which  occasions  all  the  subjects  were  fully  discussed,  and  the 
report  may  be  considered  as  having  the  concurrence  of  the  manu- 
facturers. 

It  shows  that  certain  steps  have  been  taken  toward  uniform  prac- 
tice in  gearing  for  motors,  the  committee  having  met  with  a  cordial 
response  from  the  motor  designers;  and  that  further  steps  in  the 
matter  of  uniform  design  in  certain  of  the  motor  parts  will  be  taken 
in  time. 

It  is  exceedingly  desirable  that  definite  action  be  take^  on  the 
report  at  this  meeting,  in  order  that  a  start  may  be  made  in  the 
direction  in  which  we  have  been  looking  for  a  long  time,  and,  although 
the  recommendations  of  the  committee  may  not  meet  all  the  require- 
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ments  of  to-day*s  practice,  and  may  not  meet  the  ideas  of  all  the 
members  even  for  future  practice,  it  is  the  earnest  desire  of  the  com- 
mittee that  the  subject  be  considered  as  its  recommendations  cover- 
ing the  best  practice.  It  may  be  necessary  to  add  to,  or  deduct  from 
them,  in  the  future,  but,  with  a  good  foundation  on  which  to  work, 
the  matter  will  be  comparatively  simple. 

The  importance  of  the  adoption  of  these  recommendations,  from  a 
commercial  standpoint  ak>ne,  is  very  great  For  example,  the  brake 
shoes  and  heads  which  are  recommended  will  reduce,  to  a  minimum, 
the  number  of  patterns  required  and  the  stock  to  be  carried  will  be 
decreased  accordingly,  as  the  manufacturer  will  be  able  to  supply 
standard  shoes  upon  short  notice.  Also,  in  good  practice  to-day, 
brake  shoes  are  scrapped  at  between  40  and  50  per  cent,  of  their 
original  weight.  With  the  narrow  tread  shoe  recommended,  the  scrap 
will  run  from  30  to  40  per  cent  Prices  will  also  be  affected  as,  by 
reducing  the  number  of  parts  to  be  carried,  the  manufacturers  will 
be  able  to  give  the  consumer  the  benefit  of  lower  prices. 

If  these  recommendations  are  adopted,  as  I  confidently  expect 
them  to  be,  it  then  rests  with  the  members  of  the  association  to  put 
them  into  practice  by  incorporating  them  in  specifications  for  new 
work  and  rebuilding.  In  this  way  they  can  be  taken  hold  of  with  the 
least  possible  expense. 

In  the  name  of  this  association,  I  desire  to  thank  the  individual 
members  of  this  committee  for  the  noble  work  they  have  done  in 
connection  with  the  report,  and  the  association  is  particularly  indebted 
to  Mr.  Evans,  the  chairman,  for  his  untiring  efforts  in  this  direction. 
The  valuable  assistance  and  cooperation  given  this  committee  by  the 
representatives  of  the  manufacturers  cannot  be  over-estimated  and 
their  efforts  are  fully  appreciated  by  this  association. 

The  report  of  the  Standardization  Committee  is  to  be  presented 
at  the  Tuesday  afternoon  session  and  a  cordial  invitation  is  extended 
to  all  railway  representatives  to  be  present  and  enter  into  the  dis- 
cussion of  this  important  subject 

The  report  of  the  committee  on  Maintenance  and  Inspection  of 
Electric  Equipment  covers  a  vast  subject  in  a  very  able  manner  and 
the  data  presented  is  exceedingly  valuable.  The  report  shows  the 
necessity  for  further  investigation  along  these  lines,  and  several  stand- 
ing committees  should  be  appointed  to  deal  with  the  subject  in  the 
future. 

Every  item  of  our  program  is  worthy  of  special  mention,  but,  as 
each  speaks  for  itself,  I  will  not  attempt  to  go  into  further  details. 

In  addition  to  what  I  have  already  said  about  the  cooperation  of 
the  manufacturers  in  the  work  of  the  Standardization  Committee,  I 
wish  also  to  add  that  they  have  rendered  valuable  assistance  to 
several  other  committees  in  their  work  during  the  past  year,  and  the 
officers  of  this  association  have  had  a  number  of  inquiries  from  repre- 
sentatives of  the  manufacturers  regarding  the  work  of  the  association  — 
all  indicating  the  desire  to  cooperate  with  us.    This  is  exceedingly 


Digitized  by  LjOOQIC 


30  Engineering  Association, 

gratifying  as,  in  the  problems  we  have  to  meet,  a  combination  of  ideas 
representing  the  producer  and  consumer  usually  brings  a  solution  giving^ 
the  best  results.  We  are  glad  to  have  this  cooperation  and  we  desire 
the  manufacturer  to  feel  that  he  is  welcome  at  our  conferences;  in 
fact,  our  association  has  a  membership  which  is  intended  to  encourage 
this  feeling.  I  refer  to  the  associate  membership,  which  is  open  to 
such  representatives. 

In  the  "  Question  Box "  there  is  a  question  that  suggests  to  me 
an  investigation  which  will  be  very  profitable  to  this  association. 
Briefly  it  is,  What  is  the  proper  number  of  men  to  be  employed  in 
maintenance  upon  the  various  operations  covered  by  the  engineering 
field  of  railroading?  Of  course,  conditions  vary  with  each  system,  but 
take,  as  an  example,  the  rolling  stock  maintenance.  It  is  possible  to 
obtain  the  number  of  cars  and  motors  operated,  men  employed  on 
maintenance,  the  car  or  ton-miles  run  and  the  general  character  of 
road  and  service;  then,  by  making  deductions  and  separating  this  data 
into  groups,  according  to  population  or  otherwise,  it  can  be  made 
of  great  value.  The  other  branches  ^an  be  treated  in  a  similar  manner. 
I  submit  this  subject  for  the  careful  consideration  of  your  next 
executive  committee. 

The  Manufacturers'  Association  has  surrounded  us  with  a  wonderful 
exhibition,  and  I  understand  that  this  Steel  Pier  has  been  the  only 
limiting  feature  to  the  size  of  it.  We  appreciate  the  efforts  its  mem- 
bers have  put  forth  in  connection  with  these  exhibits  and  I  thank  them 
in  the  name  of  this  association. 

Throughout  the  past  year  I  have  received  great  assistance  and 
support  from  the  executive  committee  *and  other  members  of  this 
association,  and  I  desire  to  take  this  opportunity  of  expressing  to 
them  my  sincere  thanks  and  appreciation  of  their  efforts. 

President  Adams: — The  next  order  of  business,  is  the 
annual  report  of  the  executive  committee,  but  I  think  it  will 
be  in  order  to  make  an  announcement  or  two  just  before 
that  is  brought  up.  Your  executive  committee,  in  session  * 
yesterday  afternoon,  considered  it  would  be  advisable  if  we 
could  have  some  little  informal  gathering  here  so  that  the 
members  of  our  association  could  get  together  and  become 
better  acquainted,  and  it  was  decided  to  hold  an  informal 
gathering  this  evening  at  the  Hotel  Dennis,  the  headquarters 
of  our  association,  from  7:30  to  9:00  o'clock  this  evening, 
and  at  9:00  o'clock  we  will  adjourn  for  the  entertainment  to 
be  given  at  the  Marlborough-Blenlicim.  We  will  be  pleased 
to  have  all  the  members  and  their  wives  and  any  friends  they 
have  with  them  to  meet  with  us  at  that  time.  The  executive 
committee  also  decided   that  an  official  photograph  of  the 
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association  might  be  a  desirable  thing  to  have,  and  arrange- 
ments have  been  made  to  have  such  a  photograph  taken  to- 
morrow at  12  o'clock  in  front  of  the  sun  parlor. 

The  secretary  then  presented  the  report  of  the  executive 
committee. 

ANNUAL  REPORT   OF  THE  EXECUTIVE   COMMITTEE  TO 

THE  FIFTH  ANNUAL  CONVENTION. 
Minutes  of  a  Meeting  of  the  Executive  Committee,  Held  in  the 

Rooms  of  the  Transportation  Club  at  the  Manhattan  Hotel, 

New  York,  N.  Y.,  Monday,  January  7,  1907. 

Present: — H.  H.  Adams,  President;  F.  G.  Simmons,  First  Vice- 
President;  F.  N.  Bushnell,  F.  H.  Liijcoln,  W.  T.  Dougan,  S»  W. 
Mower,  Secretary-Treasurer,  of  the  Executive  Committee;  B.  V. 
Swenson,  H.  W.  Blake,  C.  B.  Fairchild,  Jr.,  and  F.  W.  Lane. 

The  secretary  read  the  minutes  of  the  last  executive  committee 
meeting  held  in  Columbus,  October  14,  1906,  and  stated  that  the  cash 
on  hand  at  the  present  time  amounted  to  $266.66. 

President  Adams  asked  Prof.  Swenson  to  give  an  idea  of  what 
expenditures  could  be  allowed  for  work  of  the  Engineering  Associa- 
tion during  the  ensuing  year.  Mr.  Swenson  stated  that  while  the 
financial  condition  of  the  American  Association  during  the  past  year 
had  not  been  such  as  to  allow  of  very  great  expenditures  for  com- 
mittee work,  he  believed  that  considerable  could  be  counted  upon  for 
that  pur4)ose  the  coming  year. 

The  manner  in  which  committee  work  should  be  conducted  was 
carefully  discussed,  and  the  program  for  the  year  was  proceeded  with. 

The  following  resolution  to  be  submitted  to  the  Claim  Agents'  Asso- 
ciatibn  was  unanimously  adopted: 

Whereas,  There  are  many  mechanical  details  in  connection  with 

the  construction  and  operation  of  electric  railways  which  are  of  great 

.importance  to  the  claim  agents  of  the  various  companies,  and  regarding 

which  they  may  desire  to  suggest  alterations  and  improvements  in 

present  practice: 

Therefore,  be  it  resolved,  that  the  executive  committee  of  the 
Elngineering  Association  hereby  expresses  to  the  Claim  Agents'  Asso- 
ciation its  desire  that  this  matter  be  given  consideration  at  their  dis- 
cretion, and  such  suggestions  made,  and  such  action  taken,  as  may 
seem  desirable: 

And  be  it  further  resolved  that,  in  the  opinion  of  the  executive 
committee  of  the  Engineering  Association,  this  matter  should  come 
up  for  comprehensive  consideration  at  a  joint  meeting  of  the  associa- 
tions during  the  1907  convention. 

It  was  decided  that  Mr.  Paul  Winsor  be  called  upon  to  continue 
his  paper  of  1906  on  the  performance  of  gas  engines. 

Mr.  W.  W.  Cole,  General  Manager  of  the  Elmira  Water,  Light 
&  Railway  Co.,  of  Elmira,  N.  Y.,  was  chosen  to  prepare  a  paper  giving 
the  experience  of  that  company  with  their  gas  engine  installation. 
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Mr.  F.  H.  Lincoln  was  entrusted  with  the  responsibility  of  procur- 
ing an  author  for  a  paper  on  "  Steam  Turbines  "  and  Prof.  Swenson 
and  Mr.  Simmons  were  appointed  a  committee  to  arrange  with  Pro- 
fessor Storm  Bull,  of  \he  University  of  Wisconsin,  to  prepare  a  paper 
on  "  Steam  Turbines."  '1  he  following  gentlemen  were  selected  to 
serve  on  the  standing  committees  for  the  coming  year : 

Standardization. 
H.  Wallersedt,   Chairman,  W.   H.   Evans,  H.   A.  Benedict,   H.    B. 
Fleming,  J.  M.  Larned,  C.  B.  Fairchild,  Jr.,  H.  W.  Blake. 

Maintenance  of  Way. 
F.  G.  Simmons,  Chairman^  Thos.  K.  Bell,  C.  A.  Alderman. 

Maintenance  and  Inspection  of  Electrical  Equipment. 
John  Lindall,  Chairman,  W.  D.  Wright,  E.  T.  Munger,  L.  L.  Smith. 

Control. 
J.  S.  Doyle,  Chairman,  G.  J.  Smith,  P.  N.  Jones. 

Insurance. 
R.  B.  Stearns. 

It  was  left  with  Mr.  Simmons  to  arrange  for  an  author  of  a  paper 
entitled  "  Care  of  Roadbed  and  Right-of-Way  of  Urban  and  Interurban 
Roads." 

Mr.  W.  T.  Dougan  agreed  to  prepare  a  paper  on  "  Rails  and  Joints 
as  Affected  by  Travel  in  New  York  City." 

The  secretary  of  the  American  Association  was  requested  to  Secure 
data  on  the  corrugation  of  rails,  and  the  chairman  of  the  Way  Com- 
mittee was  asked  to  prepare  for  the  secretary  a  list  of  questions  which 
would  help  him  in  securing  this  information;  also  to  assign^  to  some 
"  Way  men  "  the  work  of  collecting  data  concerning  tests  on  concrete 
ties,  etc. 

The  secretary  was  instructed  to  correspond  with  the  American 
Association  and  suggest  that  it  assign  the  subject  of  "Car  Cleaning" 
for  consideration  at  the  1907  convention. 

The  subject  "  Open  vs.  Closed  Terminals  for  Car  Storage "  was 
assigned  to  a  committee,  of  which  Mr.  E.  W.  Olds  was  appointed 
chairman,  with  Mr.  Martin  Schrcibcr  and  Mr.  John  Hanf. 

The   following  were  appointed   a  committee  to  submit  a   report  on 
"  Operating  and  Storage  Car  House  Designs  " : 

F.  N.  Bushnell,  R.  C.  Taylor  and  N.  W.  Graburn. 

Invitations  from  Mr.  C,  B.  Fairchild,  Jr.,  to  lunch  at  the  Trans- 
portation Club;  from  B.  V.  Swenson  to  dine  at  the  Engineers'  Club, 
and  from  Mr.  H.  W.  Blake  to  attend  the  theatre,  were  accepted. 
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It  was  the  concensus  of  opinion  that  the  opening  session  of  the 
coming  convention  convene  at  2  o'clock  in  the  afternoon  rather  than 
in  the  morning. 

The  meeting  adjourned  at  3  rjo  p.  m. 

Respectfully    subinitted, 

H.  H.   Adams.  Chairman. 

President  Adams: — If  there  is  no  objection,  the  report 
will  stand  as  read.  The  next  order  of  business  is  the  annual 
report  of  the  Secretary-Treasurer. 

ANNUAL  REPORT  OF  THE  SECRETARY-TREASURER. 

Gentlemen: — I  respectfully  submit  herewith  statement  of  the 
moneys  received  and  expended  during  the  year  just  ended  —  October 
16,  1906,  to  October  14,  1907. 

Receipts. 

Cash  on  hand  October  16,  1906 $162  66 

Received  from  the  American  Street  &  Intcrurban 
Railway  Association 1,250  00 

$MI2  66 

Expenses. 

Printing  and  stationery  $13  10 

Postage 5  GO 

Salaries 500  00 

Committee  work 517  33 

Executive  Committee  expenses   250  95 

Miscellaneous 89  70 

1,376  08 

Balance  on  hand $36  58 

Attached  hereto  is  a  certificate  of  deposit  from  the  Old  Detroit 
National  Bank,  showing  the  amount  in  that  bank  to  our  credit  October 
12,  1907,  to  be  $86.18  — three  checks  for  $33.50,  $5.00  and  $11.10  not 
having  reached  the  bank. 

Respectfully  submitted, 

S.   W.   Mower, 
Secretary  and  Treasurer. 

Certificate  of  Deposit. 
Old  Detroit  National  Bank. 

Detroit,  Mich.,  October  12,  1907. 
This  is  to  certify  that  the  American  Street  and  Interurban  Railway 
Engineering  Association  has  a  balance  with  us  on  this  date  of  $86.18. 

Yours  very  truly, 

(Signed)     Wm.  H.  Fowler, 

Assistant  Cashier, 
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President  Adams: — Our  next  order  of  business  is  the 
appointment  of  convention  committees.  I  do  not  know  of  any 
particular  committees  that  should  be  appointed,  unless  it  is 
a  Committee  on  Nominations,  and  the  chair  will  appoint  that 
committee  at  a  later  time. 

The  next  order  of  business  is  the  report  of  special  com- 
mittees, and  under  this  head  we  will  have,  first,  the  report  of 
the  Committee  on  Control  Apparatus.  This  committee  has 
no  report  to  present,  but  in  lieu  of  it,  I  have  requested  two 
of  the  representatives  of  the  manufacturers  to  present  before 
the  association  at  this  time  any  data  they  may  have  upon  the 
latest  developments  in  the  control  situation.  Mr.  F.  E.  Case, 
of  the  General  Electric  Co.,  is  one  of  the  gentlemen,  and  Mr. 
Wm.  Cooper,  of  the  Westinghouse  Co.,  the  other.  I  have 
just  received  word  that  Mr.  Cooper  has  been  detained  by  an 
accident,  and  that  he  will  not  be  able  to  be  here.  We  regret 
very  much  to  hear  that.  I  will  ask  Mr.  Case  if  he  will  pre-: 
sent  such  matter  as  he  has  at  hand. 

Mr.  Case  then  presented  the  following: 

RECENT  IMPROVEMENTS  IN  CONTROL  APPARATUS  FOR 
RAILWAY  EQUIPMENT. 

By  F.  E.  Case,  Engineer, 
Railway  Equipment  Department,  General  Electric  Company,  Schenec- 
tady, N.  Y. 

I  have  been  asked  to  present  some  new  features  of  multiple-unit 
and  hand  control,  and  will,  therefore,  describe  some  of  the  new  pieces 
of  apparatus  which  the  company  I  represent  has  brought  out  since  the 
last  meeting.  I  appreciate  this  opportunity  for  bringing  these  to  your 
attention  and  shall  endeavor  to  confine  myself  to  points  of  direct 
interest. 

For  some  little  time  we  have  felt  that  the  standard  forms  of  K-type 
series  parallel  controllers  were  not  entirely  satisfactory  for  service 
operating  conditions.  While  these  controllers  successfully  handle  the 
ordinary  arcing  and  currents,  if  a  motor  or  other  part  of  the  equipment 
becomes  damaged  so  as  to  take  an  excessive  amount  of  current 
through  the  controller,  the  capacity  for  disrupting  arcs  is  exceeded  and 
short-circuits  sometimes  occur.  The  use  of  higher  operating  voltages 
lias  also  imposed  a  greater  duty  upon  the  platform  type  of  controller. 
We  have,  tlicrcfore,  designed  a  new  line  of  cylinder  controllers  with 
improved   magnetic   blow-outs,   which   can  be  safely  used   where  the 
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voltage  peaks  may  reach  750.    The  present  line  of  controllers  com- 
prise three  sizes,  as  follows: 

The  K-34  controller,  which  is  suitable  for  use  with  either  two  150-h.p. 
or  four  75  h.p.  motors  rated  at  500  volts. 

The  K-35  controller,  for  use  with  either  two  loo-h.p.  or  four  50-h.p. 
motors  and  less. 

The  K-36  controller,  for  use  with  two  motors  only  of  a  capacity  of 
60-h.p.  each  or  less. 

As  some  of  the  newer  railway  motors  are  based  on  a  horse  power 
rating  at  600  volts,  the  capacity  of  these  controllers  at  this  voltage  will 
be  correspondingly  increased. 

The  K-34  and  K-35  controllers  produce  the  bridge  connections  by 
means  of  which  full  current  is  maintained  through  all  the  motors  during 
the  transition  from  series  to  parallel  The  acceleration  of  the  car 
will,  therefore,  be  smoother  than  with  the  connections  where  the  circuit 
was  opened  or  one  motor  was  shunted,  and  the  strain  on  motors  and 
gearing  will  be  reduced.  The  bridge  connections,  however,  are  not 
produced  by  the  K-36  controller  as  they  were  not  considered  so  essen- 
tial on  small  equipments  and  they  also  require  a  somewhat  greater 
space,  making  the  controller  correspondingly  larger. 

The  main  operating  handle  in  all  sizes  of  these  controllers  is  directly 
connected  to  the  operating  cylinder  without  the  intervention  of  gearing. 
The  reverse  switch  and  handle  are  located  at  the  left  side  of  the  con- 
trollers in  order  to  permit  a  better  arrangement  of  the  new  style  of 
magnetic  blow-out,  differing  from  the  previous  K-types  of  controller 
in  this  respect. 

In  order  to  secure  an  efficient  magnetic  field  for  extinguishing  the 
arc  when  operating  the  circuit,  each  controller  finger  —  or  set  of  fingers 
where  several  are  mounted  on  a  common  base  —  is  provided  with  an 
individual  blow-out  coil  and  arc  chute.  These  blow-out  coils  are 
mounted  on  the  contact  finger  blocks  and  are  provided  with  thin  steel 
pole  pieces  placed  above  and  below  the  finger  and  additional  steel 
plates  are  imbedded  in  the  arc  deflector  partitions  which  distribute  the 
magnetic  flux  across  the  arc  chutes  in  a  line  parallel  to  the  shaft  and 
at  right  angles  to  the  arc,  thereby  projecting  the  latter  away  from  the 
cylinder  and  not  against  the  division  plate  of  the  arc  deflector,  as  in 
previous  cylinder  controllers  of  the  K-type.  This  form  of  magnetic 
blow-out  insures  the  extinction  of  the  arc  under  ^ery  abnormal  condi- 
tions and  should  reduce  the  burning  and  wear  of  fingers  and  segments 
to  a  minimum. 

The  K-34  2ind  K-35  controllers  provide  six  breaks  in  series  when 
opening  the  circuit  under  ordinary  conditions  and  in  case  No.  i  motor 
becomes  grounded  and  short-circuits  the  breaks  between  No.  i  and 
No.  2  motor,  there  will  still  be  four  breaks  in  series  to  open  the  circuit. 
In  previous  controllers  four  breaks  were  provided  in  series  under 
normal  conditions,  but  a  short-circuited  motor  might  reduce  this  number 
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to  two  and  I  believe  that  many  cases  of  controller  trouble  have  resulted 
from  this  cause. 

In  order  to  simplify  the  construction  of  the  controllers  and  to  elimi- 
nate, as  far  as  possible,  parts  which  might  be  a  source  of  trouble,  it  was 
dccidcfl  to  abandon  the  connection  board  as  used  in  the  K-6,  K-io,  K-28 
and  similar  controllers  and  bring  the  car  wiring  cables  directly  to  the 
contact  finger  bases.  The  terminals  provided  are  of  the  clamp  form 
which  does  not  require  the  use  of  solder  and  there  are  no  set  screws 
to  injure  the  wire.  The  clamps  are  very  accessible  and  the  leads  can 
be  quickly  connected  and  disconnected  when  desired. 

Cut-out  switches  are  located  near  the  top  of  the  controllers  where 
they  are  more  accessible  and  are  not  so  exposed  to  the  collection  of 
dust  and  in  consequence  less  trouble  from  short-circuiting  is  to  be 
expected. 

The  omission  of  the  connection  board  leaves  additional  space  in  the 
controller  which  has  been  utilized  for  lengthening  the  reversing  cylin- 
der and  placing  all  of  the  contact  fingers  with  their  clamp  terminals 
on  the  outer  side,  where  they  are  very  accessible  for  inspection  and 
repair. 

An  improved  method  of  securing  the  cylinder  castings  to  the  shaft 
has  also  been  used.  The  shaft  is  of  hexagonal  section  and  is  wrapped 
with  a  number  of  thicknesses  of  thin  sheet  insulation,  which  is  cemented 
together  and  put  under  a  heavy  pressure  to  bring  it  to  the  exact  dimen- 
sions required.  The  cylinder  castings  fit  over  this  insulation  and  are 
securely  held  by  means  of  steel  keys  the  width  of  one  of  the  hexagonal 
faces.  Heavy  set  screws  passing  through  bosses  on  the  casting  bear 
against  these  keys  and  hold  them  firmly.  This  construction  provides 
an  excellent  insulation  between  the  castings  and  the  shaft  and  at  the 
same  time  absolutely  prevents  the  former  from  shifting.  If  necessary, 
the  casings  can  readily  be  removed  from  the  shaft  and  replaced  by 
others  without  the  use  of  special  tools  or  fixtures. 

Improvements  in  Type-M  Control. 

A  number  of  improvements  have  also  been  made  in  Type-M  control. 
In  order  to  economize  in  space  a  new  form  of  contactor  in  several 
sizes  has  been  designed,  which  is  narrower  than  the  present  contactors 
and  1^  also  simpler  in  construction.  This  produces  a  heavier  contact 
pressure  than  previous  contactors  of  the  same  capacity  without  re- 
quiring any  more  operating  current.  New  boxes  have  been  designed 
for  the  new  contactors  in  wliich  the  control  circuit  fuses  are  placed 
at  one  end.  thcTel)y  simplifying  the  control  circuit  wiring.  The  length 
of  the  contactor  l)ox  suitable  for  use  with  four  60-h.p.  motors  is  about 
fifty-four  inclies  over  all,  and  for  four  125-h.p.  motors  is  about  seventy- 
two  inches. 

There  have  been  many  discussions  regarding  the  comparative  merits 
of  automatic  and  non-automatic  control  for  street  car  or  similar  ser- 
vice, where  great  variations  in  load  of  car  and  conditions  of  track  ar<j 
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encountered.  With  a  current-limit  set  for  one  rate  of  output 
to  the  motors,  it  is  obvious  that  the  amount  of  current  which  will  start 
a  light  car  satisfactorily  on  a  level  track  may  not  be  sufficient  to  start 
the  same  car  loaded  on  a  grade  or  curve.  In  several  instances,  to 
overcome  this  objection,  we  have  .provided  switches  to  cut  out  the 
current  limit  and  permit  a  greater  amount  of  current  to  flow  through 
the  motors  in  an  emergency.  This  arrangement,  however,  makes  it 
more  difficult  for  the  motorman  to  notch  up  without  slipping  the  wheels, 
and  we  have,  therefore,  proposed  the  use  of  two  relays  of  different 
current  settings;  one  to  be  used  for  normal  operation  and  the  other 
to  be  cut  in  by  means  of  a  small  switch  when  it  is  necessary  to  obtain 
a  greater  motor  torque. 

A  radically  new  design  of  contactor  for  alternating  current  opera- 
tion has  been  developed.  This  contactor  has  a  very  efficient  magnet 
for  operating  it  and  a  pressure  as  great  as  that  in  our  direct  current 
contactors  is  obtained.  As  a  matter  of  fact  this  contactor  is  just  as 
simple  in  construction  as  the  latter  and  operates  with  perfect  freedom 
from  the  disagreeable  humming  incident  to  most  alternating  current 
magnets.  The  same  type  of  magnet  is  used  for  operating  the  reverser, 
oil  switch  and  other  devices  requiring  to  be  operated  by  means  of 
magnets. 

So  much  has  previously  been  said  about  the  use  of  contactors  in 
conjunction  with  K-type  of  controllers,  that  I  think  there  is  no  need 
of  taking  up  time  with  this  matter. 

New  Circuit-Breaker. 

We  have  developed  a  new  electrically  controlled  circuit-breaker  of 
smaller  capacity  than  the  previous  one,  known  as  the  DB-105,  for 
locating  under  the  car.  This  circuit-breaker  may  be  used  with  either 
Type-M,  or  cylinder  platform  control,  and  it  is  enclosed  in  an  iron  box 
to  protect  it  from  wheel  wash  and  dirt.  A  small  double-throw  switch 
located  conveniently  near  the  motorman,  is  used  for  setting  and  tripping 
the  circuit-breaker  from  the  platform. 

Fuse  Boxes. 

The  MA- II  copper  ribbon  fuse  box  used  with  equipments  of  300 
to  500  h.p.,  has  been  criticized  on  account  of  the  difficulty  in  replacing 
a  fuse,  and  to  overcome  this  we  have  designed  a  fuse  box,  known  as 
the  MA-14,  having  a  hinged  lid  similar  to  the  smaller  size,  the  MA-13. 
This  fuse  box  is  made  of  fireproof  moulded  insulation  instead  of  sheet 
fibre. 

There  have  been  many  opinions  expressed  regarding  the  proper 
design  for  a  trolley  base,  and  we  have  attempted  to  incorporate  in  a 
new  base,  known  as  the  US- 13,  the  desirable  features  recommended  by 
our  railway  friends,  and  to  eliminate  those  points  which  various  types 
of  trolleys  in  service  have  proved  to  be  objectionable.  The  following  is 
a  brief  specification: 
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Vertical  roller  bearing,  comprising  31  steel  rollers  o.25-in.  in 
diameter  by  sH  inches  long;  four  tension  springs  adjusted  with  one 
screw;  capacious  oil  well;  resilient  spring  stop;  height,  5  inches; 
weight,  approximately  100  pounds;  maximum  pressure  at  45  degrees, 
with  14- foot  pole  and  high-speed  fork  and  wheel,  35  pounds;  the 
pressure  increasing  slightly  at  a  lesser  height  and  decreasing  at  a 
greater;  minimum  pressure  at  45  degrees,  with  12-foot  pole  and  small 
wheel,  18  pounds. 

It  is  believed  that  this  trolley  base  is  one  which  can  be  universally 
used  for  both  high  speed  and  city  service  with  excellent  results.  The 
master  mechanics  of  several  different  railways  have  examined  this  base 
and  given  favorable  opinions  on  it. 

Discussion  of  Mr,  Case's  Paper, 

Mr.  Case: — I  would  suggest  that  if  there  are  any 
men  who  would  like  to  go  into  the  details  of  the  K-35  con- 
troller or  the  circuit-breakers,  which  I  have  described,  they 
may  be  seen  at  our  exhibition  space,  and  I  will  be  glad  to  go 
over  them  in  detail. 

President  Adams: — What  is  the  weight  of  this  K-3S  con- 
troller as  compared  with  the  K-28  type? 

Mr.  Case  : —  I  have  not  had  this  particular  one  weighed, 
I  regret  to  say,  but  I  imagine  it  will  weigh  about  300  lb.,  as 
compared  I  think  with  270  lb.  for  the  K-28  type.  It  is  about 
that  proportion,  as  I  recollect,  but  this  controller,  by  the  way, 
is  of  greater  capacity,  as  it  is  large  enough  for  four  50  h.p. 
motors  rated  at  500  volts.  On  a  600-volt  basis,  this  would  be 
60  h.p.  each,  and  the  K-28  is  limited  to  four  40  h.p.  motors 
at  500  volts.  This  controller  may  be  used  up  to  750  volts 
maximum,  as  its  arc  rupturing  capacity  is  equal  to  that 
voltage. 

President  Adams: — Would  the  combined  weight  of  two 
K-35  controllers,  as  compared  with  the  combined  weight  of 
two  K-28f  controllers  with  the  two  contactors  be  in  favor 
of  the  K-35? 

Mr.  Case: — Yes,  probably  by  100  lb. 

Mr.  Olds  : —  I  had  the  pleasure  a  few  weeks  ago  of  taking 
a  look  at  one  the  K-35  controllers.  I  can  honestly  say  that  I 
think  it  will  be  well  worth  a  thorough  investigation.  The  con- 
struction of  the  parts  has  been  gone  into  in  a  very  thorough 
^nd  systematic  manner,  and  to  my  mind,  the  mechanical  as 
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well  as  the  electrical  construction  is  good  and  very  simple.  It 
occupies  a  little  more  space,  but  we  can  well  spare  the  space 
if  they  will  give  us  something  that  will  take  care  of  the  fire- 
works on  the  front  platform.  I  would  recommend  each  one 
of  you  to  take  a  careful  look  at  this  controller.  It  is  certainly 
^  a  great  improvement  over  our  former  "  K  "  types. 

Mr.  Corning: — In  connection  with  the  subject  of  " Con- 
trol/' I  would  like  to  present  some  results  of  an  investigation 
we  have  recently  been  making  on  the  surface  cars  of  the 
Boston  Elevated  Railway  Co.,  of  the  adjustment  of  the  steps 
on  the  rheostat. 

Isiumerous  cases  of  uneven  acceleration  were  brought  to  our 
attention  and  it  was  thought  that  an  investigation  into  the 
question  of  the  adjustment  of  the  resistance  steps  might  prove 
advantageous..  A  particularly  bad  case  was  noticed  on  a 
line  on  which  we  are  operating  25  foot  box  cars  equipped  with 
2  G.  E.  58  motors  and  K-io  controllers,  the  gear  ratio  being 
such  as  would  enable  the  cars  to  keep  up  a  pretty  high 
schedule  speed  in  order  not  to  interfere  with  the  operation, 
over  our  lines,  of  the  cars  of  a  high  speed  interurban  road. 

On  this  equipment  besides  experiencing  a  very  uneven  ac- 
celeration, a  great  deal  of  trouble  had  been  encountered  with 
motor  flashing,  and  consequent  fuse  blowing  and  controller 
short-circuits.  Especially  was  this  trouble  noticed  on  some 
rather  heavy  grades  over  which  this  line  was  operated. 

A  recording  ammeter  showed  that  in  accelerating  an  empty 
car  from  rest  on  a  5  per  cent,  grade  with  a  rate  of  advance  o{ 
the  controller  handle  of  four  seconds  per  notch,  a  current  peak 
of  about  285  amperes  was  encountered  on  reaching  the  full 
multiple  position  of  the  controller.  Besides  this  extraordinary 
peak  the  average  current  per  motor  throughout  the  multiple 
notches  was  much  greater  than  it  was  for  the  series  notches. 

By  the  re-adjustment  of  the  steps  of  the  rheostat  we  were 
enabled  to  bring  down  this  high  peak  to  about  200  amperes 
and  the  average  current  per  motor  throughout  the  parallel 
notches  was  brought  mt:re  nearly  to  the  value  it  had  through- 
out the  series  notches. 

All  the  cars  on  this  line  have  had  their  resistances  adjusted 
to  the  new  standard  and  the  motor  flashing,  fuse  blowing. 
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and  short-circuits  in  the  controllers  have  been  practically 
eliminated. 

In  talking  with  the  motormen  it  was  learned  that  it  had  been 
their  practice  to  run  quite  a  time  on  the  next  to  the  last  notch 
in  the  multiple  position  before  advancing  to  the  last  notch  in 
order  to  avoid  the  high  current  peak,  as  they  are  called  upon 
by  their  division  superintendent  to  explain  why  fuses  are 
blown.  This  practice  resulted  in  numerous  cases  of  burning 
out  of  grid  resistances  on  the  next  to  the  last  notch.  By  the 
re-adjustment  this  trouble  has,  of  course,  also  been  eliminated. 

We  have  been  over  all  of  our  single-,  two-,  and  four-motor 
equipments  and  have  worked  up  sets  of  standard  resistance 
connections  for  each  equipment  of  both  open  and  closed  cars, 
of  which  equipments  there  are  some  32  varieties. 

With  the  newer  type  of  equipment  that  we  have,  having 
multiple  unit  control,  the  companies  are  furnishing  resistance 
connections  to  go  by,  but  in  all  of  the  older  equipments  it 
would  seem  that  the  car  house  foremen  have  made  connections 
according  to  their  own  judgment.  I  mention  this  matter 
as  I  think  it  may  be  of  interest  to  members  of  the  association. 

President  Adams: — The  remarks  of  Mr.  Corning  are  ex- 
ceedingly interesting,  and  bear  directly  on  the  subject  we  are 
all  trying  to  get  at,  the  best  method  of  control,  and  I  think 
that  subject  takes  in  the  question  of  resistance  connections,  etc. 

Mr.  Coffin  : —  Does  Mr.  Corning  remember  the  resistance 
he  got  after  the  tests  were  made? 

Mr.  Corning: — I  have  not  the  figures  in  mind  just  now, 
but  we  have  blueprints  that  we  have  prepared  showing  the 
connections,  and  I  think  we  would  be  glad  to  send  copies  of 
these  blueprints  to  anyone  interested. 

Mr.  Roberts: — So  far  as  the  operation  of  cars  is  con- 
cerned, and  the  use  of  controllers  generally,  with  the  better 
class  of  workmanship,  the  better  standard  of  the  operation  of 
our  cars,  the  superintendent  of  motive  power  may  say  that 
there  are  no  really  bad  controllers.  In  reference  to  the  paper 
read  by  Mr.  Case,  with  special  reference  to  his  remarks  about 
the  K-28  controller,  I  wnll  say  that  we  have  an  equipment  of, 
not  four  40  h.p.,  but  four  65  h.p.  motors  93  Westinghouse, 
that  have  not  been  in  the  car  barns  for  a  year  and  ten  months 
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for  repairs.  These  are  in  service  with  a  B-8  controller.  They 
are  oj^erated  on  a  baggage  car  52  feet  long,  and  we  have  to 
operate  that  car  over  13  per  cent,  grades,  carrying  loads  that 
are  simply  limited  by  the  size  of  the  car.  I  believe  that  the 
secret  of  the  successful  operation  of  a  road  lies  in  the 
thoroughness  of  the  inspection  of  the  equipment.  I  am  con- 
vinced that  the  secret  of  successful  operation  and  maintenance 
of  equipment,  lies  in  both  night  and  day  inspection,  and  that 
in  conjunction  with  the  controllers  we  have  heard  mentioned 
this  afternoon  I  believe  we  will  get  much  better  results,  and  we 
will  also  be  working  hand  in  hand  with  the  manufacturers  who 
are  now  striving  so  strenuously  to  perfect  their  apparatus,  if 
we  would  give  more  care  to  our  inspection,  and  if  the  super- 
intendents of  motive  power  and  the  master  mechanics  would 
go  out  to  the  shops  at  two  or  three  o'clock  in  the  morning, 
unexpectedly,  and  look  over  the  work  that  is  being  don'e,  we 
would  have  far  better  operation  for  our  equipment.  I  find  it 
a  splendid  thing  to  do  that  occasionally  —  it  keeps  the  men 
up  to  the  last  notch,  and  you  are  then  cooperating  with  the 
men  who  are  working  to  perfect  our  apparatus.  I  do  not 
wish  to  lay  particular  stress  on  the  case  just  cited,  that  it  was 
the  Westinghouse  equipment  which  stood  for  such  a  long 
length  of  time  without  attention,  because  we  have  limited 
cars  operated  by  G.  E.  57  machines,  and  in  one  case  we  have 
a  car  which  has  not  been  in  the  repair  shop  for  two  years  and 
eight  months.  This  particular  type  of  car  has  no  other  car  to 
relieve  it,  and  is  working  every  day.  While  I  appreciate  the 
advancement  that  is  being  made,  and  the  great  attention  that 
tne  manufacturers  are  giving  to  the  apparatus,  I  believe  we 
can  do  a  great  deal  on  our  part  to  help  these  men  and  j^ush  on 
the  good  work  almost  to  perfection  and  then  we  will  ap- 
preciate the  work  they  are  deling  by  the  work  we  are  doing 
in  helping  them.  I  am  glad  to  know  this  advancement  has 
been  made.  I  am  going  to  make  a  test  of  this  wonderful 
controller,  and  I  shall  be  pleased  if  I  find  it  is  better  than  the 
controllers  I  already  have  in  use.  I  like  to  hear  these  sounds 
of  advancement. 

Presu)Ent  Adams: — I  can  echo  Mr.  Robert's  remarks  — 
we  are  very  pleased  to  hear  of  this  advancement  in  the  con- 
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troller  line.  Our  association  appreciates  Mr.  Case's  efforts  in 
coming  down  here  to-day  with  this  information.  If  there  is 
no  further  discussion  on  Mr.  Case's  paper,  I  am  going  to 
ask  if  Mr.  Storer  has  anything  to  say  on  the  subject  in  the 
absence  of  Mr.  Cooper. 

Mr.  Storer  : —  I  was  not  aware  of  the  fact  that  Mr.  Cooper 
had  been  requested  to  make  a  statement  in  regard  to  control 
apparatus.  Mr.  Cooper  was  laid  up  by  a  bad  burn  on  his  hand 
about  three  weeks  ago  and  has  not  been  at  the  office  since. 
I  presume  because  of  this  he  overlooked  his  engagement  to 
present  this  matter  to  this  association. 

In  regard  to  the  developments  in  the  last  year  in  the  West- 
inghouse  Co.,  I  would  simply  say  we  have  carried  on 
our  development  in  the  same  line  as  was  shown  last  year.  We 
still  have  the  electro-pneumatic  type  of  multiple  unit  control 
and  we  are  using  the  same  contactors  for  both  a.c.  and  d.c. 
For  the  d.c.  work  we  use  the  battery  for  the  valve  magnets, 
and  the  same  battery  and  valve  magnet  apply  equally  well  for 
the  a.c.  The  only  difference  between  the  contactors  is  in  the 
blow-out,  which  is  modified  slightly  for  the  a.c.  We  find  the 
greatest  advantage  comes  tp  us  in  the  heavy  pressures  we  are 
enabled  to  get  on  our  contactors  by  use  of  the  compressed 
air,  and  that  combined  with  an  effective  blow-out  makes  a 
very  good  operating  switch.  We  have  installed  a  considerable 
number  of  equipments  for  the  smaller  size  motors,  chiefly 
quadruple  40  and  60  h.p.  equipments  in  the  last  year,  and  are 
getting  very  good  results  therefrom.  We  look  for  a  great  in- 
crease in  this  particular  development.  We  are  great  believers 
in  the  multiple  unit  equipment  for  not  only  heavy  work,  but 
for  street  car  service  as  well,  and  look  to  see  it  put  in  operation 
in  city  streets  more  and  more.  I  believe  that  train  control 
in  cities  will  do  more  to  increase  the  capacity  of  the  line  than 
any  other  one  thing.  It  is  certain,  for  instance,  that  operating 
a  three-car  train  in  a  city  street  will  give  a  great  deal  more 
capacity  than  where  single  cars  are  operated.  The  three  cars 
will  occupy  the  street  very  little  longer  than  a  single  car,  and 
the  delays  at  crossings  will  be  practically  one-third  what  they 
are  with  three  single  cars.  I  believe  this  will  come  into  prac- 
tice more  and  more.  The  main  thing  in  introducing  it  is  to 
get  the  men  properly  acquainted  with  the  apparatus. 
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President  Adams: — Are  there  any  questions  that  anyone 
would  like  to  ask  Mr.  Storer?    If  not,  I  would  suggest  that  we . 
proceed  to  the  next  report,  that  of  the  Committee  on  Main- 
tenance and  Inspection  of  Electrical  Ecjuipment,  which  will 
be  presented  by  Mr.  L.  L.  Smith. 

Mr.  Smith  : —  Mr.  President,  before  presenting  the  report 
I  would  like  to  say  that  in  undertaking  the  work  of  the  com- 
mittee, Mr.  Lindall,  our  chairman,  divided  up  that  work  into 
three  parts.  Data  sheets  were  prepared  for  each  of  these 
parts,  and  each  of  the  members  of  the  committee  received  the 
replies  relating  to  his  part  and  worked  up  his  portion  in- 
dividually. Mr.  Wright  had  one  feature,  that  having  to  do 
with  the  manufacture  of  coils,  impregnating  and  shop  methods 
in  general.  Mr.  Munger  had  the  care  of  wiring,  control,  equip- 
ment and  inspection  and  I  had  the  miscellaneous  motor  equip- 
ment, such  as  commutators,  brush  holders,  etc.  After  these 
data  sheets  had  been  received  and  worked  over,  the  com- 
mittee held  a  meeting  about  a  month  ago,  at  Niagara  Falls, 
and  prepared  a  report  which  is  now  here  in  print  and  which 
I  will  read. 

REPORT   OF  THE   COMMITTEE   ON    MAINTENANCE   AND 
INSPECTION   OF  ELECTRICAL   EQUIPMENT. 

Your  Committee  on  Maintenance  and  Inspection  of  Electrical  Equip- 
ment begs  to  submit  the  following  report : 

In  considering  the  nature  of  the  report  to  be  submitted  your  com- 
mittee felt  that  It  could  best  serve  the  interests  of  the  association  by 
finding  out,  so  far  as  possible,  the  present  practices  in  the  mainte- 
nance and  inspection  of  electrical  equipment  of  the  member  companies 
and  to  point  out  to  some  extent  the  good  and  bad  practices  with  such 
suggestions  and  recommendations  for  further  improvement  as  would 
seem  advisable. 

To  this  end,  early  in  the  summer,  there  were  prepared  and  sent  out 
question  blanks  asking  for  considerable  data  and,  while  some  of  the 
information  asked  for  may  seem  lacking  in  importance,  it  has  be?n 
said  to  your  committee  that  the  mere  endeavor  to  supply  the  informa- 
tion has  brought  to  the  attention  of  operating  men  conditions  which 
otherwise  would  probably  have  gone  unnoticed  for  some  time.  Your 
committee  realizes  that  it  is  impossible  to  make  recommendations 
that  will  fit  all  conditions,  but,  if  we  are  to  learn  to  shoot  we  must 
have  a  mark  to  shoot  at. 

The  maintenance  and  inspection  of  car  equipment  is  such  an  im- 
portant item  in  the  reliability  of  operation  of  a  street  railway  system 
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that  the  period  of  overhauling  and  inspection  should  be  very  carefully 
fixed.  Too  many  overhaulings  and  inspections  are  not  conducive  to 
economy,  while,  on  the  other  hand,  too  few  mean  many  failures. 
There  is  always  some  one  part  of  the  equipment  which  requires  atten- 
tion more  frequently  thag  any  other.  A  study  should  be  made  of  this 
part  and  an  endeavor  made  to  improve  it  until  it  is  no  longer  the  first 
to  need  attention ;  then  the  periods  of  overhauling  and  inspection  can 
be  lengthened  to  meet  the  new  conditions,  etc. 

Control  Equipment. 
In   reply  to  the  question   as   to  the  "  Frequency  of  Inspection   of 
Control,"  the  answers  were: 

"  K-Type." 
Daily  —  13  5th  day  i  300  miles  i 

2d  day    i  7th  day  8  500  miles  i 

3d  day    7  14th  day  2 

"Multiple  Unit  Type." 

Daily  —  i  500  miles  i 

3d  dav    I  1000  miles  i 

7th  day  i  1200  miles  i 

It  is  evident  from  the  above  that,  notwithstanding  the  varying 
conditions,  some  are   inspecting  unnecessarily  often  while  others  are 

not  giving  sufficient  attention  to  the  matter. 

Your  committee  recommends  that  the  control  equipment  of  the 
"  K-typc  "  be  given  a  thorough  overhauling  for  every  60,000  miles  of 
service  as  follows : 

Controller  should  be  taken  apart,  thoroughly  cleaned,  defective 
parts  replaced,  wood  scraped  and  shellaced  and  other  parts  of  the 
controller  painted  with  insulating  paint.  The  controller  should  then 
be  given  a  break-down  test  of  not  less  than  1500  volts  a.  c.  for  five 
seconds.  With  controllers  in  good  condition  your  committee  believes 
that  periodical  inspections  on  a  basis  of  from  300  to  500  miles  service 
—  depending  upon  the  conditions  of  operation  —  would  be  sufficient 
and  the  most  economical,  and  desires  to  call  attention  to  the  importance 
of  giving  careful  attention  to  the  fit  of  controller  and  reverse  handles 
on  spindles,  as  a  loose  fitting  control  handle  will  sometimes  make  it 
impossible  to  make  the  proper  contact  on  the  last  point.  It  also 
renders  the  pointer  useless  as  an  indicator  to  the  motorman  and  has  a 
tendency  to  make  him  careless  in  the  operation  of  the  controller  as 
the  notches  cannot  be  readily  distinguished.  A  loose  fitting  reverse 
handle  will  sonietMues  prevent  the  reverse  being  thrown  quickly  thus 
being  the  niean«;  of  causing  an  accident  when  an  endeavor  is  being 
made  to  stop  the  car  with  the  reverse. 
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Multiple  Unit  Control  M-Type, 

Your  committee  recommends  an  overhauling  on  a  60,000  mile-basis 
as  follows: 

All  coils  removed  from  the  contactor,  reverser  and  circuit-breaker 
boxes  thoroughly  cleaned  and  painted  with  an  insulating  paint.  In- 
terior of  boxes  cleaned  and  painted ;  contact  strips  between  coil  frames 
inspected  for  loose  contacts;  all  working  parts  thoroughly  inspected 
and  worn  parts  replaced  where  necessary;  wires  inside  of  contact 
box  thoroughly  painted  and  when  reassembled  given  an  insulation  test 
of  1500  volts  a.c.  It  would  then  seem  to  your  committee  that  periodical 
inspections  on  a  basis  of  from  600  to  900  miles  of  service  would  be 
satisfactory. 

As  the  experience  of  some  of  the  operating  companies  with  this 
type  of  equipment  is  rather  limited  the  following  points  are  suggested 
as  requiring  attention  at  such  times. 

Examine  for  broken  shunt  straps  and  broken  hinge  pins. 
,      See  that  interlocks  are  properly  adjusted  and  that  small  arcs  do 
not  form  between  the  fingers  and  discs,  thereby  burning  finger  and 
disc,  which  would  eventually  cause  a  defective  contact  at  this  point 
and  a  dead  car. 

Clean  the  disc  and  finger  with  fine  emery  cloth. 

Keep  the  arc  chutes  and  plates  clear  of  all  copper  caused  by  con- 
tactors breaking  current. 

See  that  all  connections  are  tight. 

See  that  springs  are  not  broken  and  are  in  good  order  insuring 
good  contact  when  closed. 

Sec  that  plungers  do  not  bind  and  that  contactors  break  free  when 
the  current  is  thrown  off. 

Contact  plates  should  not  be  worn  so  low  that  screws  holding 
them  are  burned. 

Blow  out  contactor  box  with  compressed  air. 

Note  condition  of  wiring  in  the  box. 

Clean  the  master  control  cylinder  and  use  a  small  amount  of 
vaseline  on  the  fingers. 

Sec  that  the  handle  is  of  proper  fit  and  works  perfectly  free. 

The  adjustment  of  controller  should  be  looked  -after  very  carefully 
as  there  are  no  adjustment  screws  on  the  contact  fingers. 

Note  condition  of  throttle. 

Qean  throttle  discs  and  fingers  and  see  that  adjustment  nuts  arc 
not  loose. 

Do  not  clean  throttle  plunger  unless  it  shows  signs  of  sluggishness. 

Great  care  must  be  taken  when  cleaning  plunger. 

CTean  reverser  and  note  adjustment  and  condition  of  plates  and 
fingers  and  that  the  reverse  throws  in  properly. 

Use  no  oil  or  grease  on  contactor  or  reverser  finger  or  plates. 

A  great  deal  depends  on  the  close  adjustment  of  interlocks. 

All  bearings  on  contactors  and  interlocks  must  be  made  loose. 
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When  a  contactor  box  becomes  coated  inside  with  a  yellow  coating 
caused  by  the  burning  of  copper,  short-circuits  are  very  likely  to  occur 
if  this  is  not  cleaned  ofiF. 

Multiple  Unit  Electro- Pneumatic  Type. 

Overhauling  on  a  60,000  mile  basis  is  recommended  as  follows: 

Qean  the  drum  and  adjust  fingers  of  master  switch;  inspect  cab 
switch  terminals  and  see  that  they  are  held  rigidly  and  no  strands  of 
wire  are  broken.  Repair,  clean  and  carefully  adjust  line  relay,  limit 
switch  and  battery  relay.  Limit  switch  should  be  adjusted  with  am- 
meter. Take  apart,  clean,  scrape  and  shellac  drums  of  motor  cut-out 
switch  and  reverser;  replace  any  parts  that  will  not  make  the  mileage 
and  adjust  the  finger  tension.  Strip  switch  groups  of  all  magnets, 
switch  arms  and  moving  parts,  replace  worn  parts  when  necessary. 
Replace  worn  or  burned  arc  shields;  adjust  all  magnet  valves  to 
operate  at  proper  voltage;  replace  defective  shunts;  adjust  and  clean 
all  interlocks  and  interlock  fingers;  examine  all  insulation  and  make 
as  good  as  new;  examine  piston  leathers  and  see  that  they  arc 
flexible  and  replace  those  badly  worn.  Storage  batteries  should  be 
cleaned  of  sediment  and  acid  strength  adjusted.  Grid  diverters  should 
be  cleaned,  the  insulation  renewed  where  necessary,  and  all  connec- 
tions tightened.  Control  jumpers  should  be  tested  by  passing  seven 
amperes  of  current  through  them  for  three  minutes,  at  the  same  time 
g^'ving  jumper  the  same  motion  that  it  has  when  in  service.  Clean 
?nd  adjust  circuit-breaker;  thoroughly  blow  out  all  piping  and  air 
chambers  connected  with  the  control. 

On  short  period  inspection  the  following  is  the  practice  on  a  road 
having  inspection  periods  based  on  a  600-mile  service. 

Master  Switch. —  Clean  and  lubricate  every  tenth  inspection. 

Cab  Switches. —  Inspect  terminals  each  inspection  day. 

Close  jaws  of  cab  switch  to  fit  tight  each  inspection  day. 

Line  Relay  and  Limit  Switches. —  Clean  with  crocus  cloth  each 
tenth  inspection. 

Inspect  connections  each  inspection  day. 

Motor  Cut-off  Switch  and  Reverser. —  Inspect  finger  tension  and 
oil  drum  contactor  each  second  inspection  and  feel  the  terminals  to 
see  if  the  wires  are  O.  K. 

Inspect  interlocks  each  twelfth  inspection. 

Oil  reverser  switch  toggle  each  tenth  inspection. 

Circuit-Breaker  and  Switch  Group. —  Clean  armature  and  valves 
each  tenth  inspection. 

Inspect  contacts  each  inspection  day. 

Clean  arc  chutes   each  inspection   day. 

Blow  out  with  compressed  air  all  switches  and  grid  dtverters  each 
third  inspection. 

Inspect  all  grid  divertcr  connections  and  oil  all  pistons  each  in- 
spection day,  sec  that  all  terminals  are  tight  and  inspect  wires. 

Wipe  off  insulators. 
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Inspect  shunts  and  battery  connections  each  inspection  day. 
Add  distilled  water  to  take  care  of  evaporation  when  necessary. 
Test  specific  gravity  each  thirtieth  inspection  day. 
Test  battery  relay  and  inspect  terminals  of  battery  switches  each 
inspection  day. 

Inspection.  '[' 

In  reply  to  question  as  to  "  Whether  inspection  is  made  by  day  or 
night f"  20  answered  by  day,  7  by  night,  and  9  both  day  and  night. 

We  believe  that  it  is  well  understood  that  inspection  made  by  night 
is  less  reliable  and  more  expensive  than  that  made  by  day. 

Your  committee  would  urge  that  very  careful  consideration  be 
given  this  question  by  those  doing  inspection  work  by  night.  It  has 
been  found  on  a  number  of  roads  where  at  first  thought  it  seemed 
impossible  to  have  inspection  done  during  the  day  that  by  careful 
study  it  was  found  possible  to  arrange  for  the  work  being  done  in 
the  daytime,  and  that  this  has  resulted  in  an  improvement  to  the  service 
as  well  as  being  more  economical. 

The  replies  to  the  question  as  to  "  What  determines  the  frequency 
of  inspection:  Whether  brakes,  control,  commutator  work  or  oiling f" 
would  indicate  that  on  75  per  cent,  of  the  equipment  "adjustment  of 
brakes"  was  the  first  part  of  the  equipment  requiring  attention,  al- 
though several  companies  report  motor  brushes  and  oiling  as  requiring 
first  attention. 

It  would  seem,  therefore,  that  a  satisfactory  slack  adjuster  for 
brakes  is  very  much  needed  in  order  to  obtain  length  of  service  from 
this  part  of  the  equipment  equal  to  that  provided  by  the  later  types 
of  electrical  equipment* 

Car  Wiring. 

In  reply  to  the  questions  as  to  "  What  is  done  to  maintain  car 
wiring  in  a  safe  condition?"  "How  do  you  test  car  wiring,  including 
light,  heat,  motor  wiring?"  and  "How  is  light,  heat,  motor  wiring 
installed  —  in  canvas  hose,  conduit,  cleats,  moulding  or  in  transitef" 

The  answers  indicate  a  general  tendency  toward  iron  pipe  conduit 
installation  with  a  periodical  test  for  insulation  break-down.  Your 
committee  believes  this  to  be  the  best  practice  but  that  in  the  re- 
wiring of  old  equipment  it  is  frequently  necessary  to  modify  this  and 
use  iron  pipe  conduit  under  the  cars  where  exposed  to  wheel  wash, 
and  cabling  or  boxing  wires  in  the  interior  of  the  car. 

Your  committee  recommends  that  in  all  cases  where  wires  are  run 
through  metal  conduit  before  reaching  the  main  fuse  or  circuit- 
breaker,  a  wire  or  ribbon  fuse  be  placed  on  the  roof  of  the  car  near 
the  trolley  of  such  capacity  as  would  blow  only  in  case  of  short- 
circuit  of  wires  before  reaching  the  main  fuse  or  circuit-breaker. 

One  company  reports  the  use  on  a  large  number  of  cars  of  a 
factory-made  cable,  which  consists  of  a  number  of  flexible  insulated 
wires  made  up  in  cable  form,  the  outside  covering,  or  jacket,  being 
made  of  fireproof  material  woven  around  the  wires,  taps  being  led 
out  through  the  covering. 
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Trolleys. 

Replies  to  question  "  How  often  do  you  inspect  trolley  apparatus f  " 
show  that  90  per  cent,  inspect  them  daily,  four  every  seven  days,  one 
every  10  days,  two  from  300  to  500  miles,  and  two  roads  report  in- 
specting trolley  wheels  every  trip. 

This  would  certainly  indicate  that  improvement  tending  to  increase 
life  and  reduce  the  necessary  attention  is  much  needed.  One  com- 
pany reports  that  with  the  use  of  an  automatic  trolley  lubricator  it 
finds  it  necessary  to  inspect  trolleys  only  every  60  days.  Another  road 
reports  that  with  a  similar  device  the  labor  required  to  take  care  of 
the  trolley  wheels  is  reduced  75  per  cent,  and  the  life  of  the  bushing 
is  increased  nearly  100  per  cent.  This  subject,  therefore,  appears  to 
your  committee  well  worth  investigating  by  railroads  having  trouble 
in  maintaining  trolley  bushings. 

Replies  to  the  question  "How  often  do  you  replace  trolley  bush- 
ings f"  show  that  for  light  cars  in  city  service  the  bushing  usually 
lasts  as  long  as  the  wheel,  but  with  heavy  equipments  and  high  speed, 
the  trolley  bushing  is  the  weakest  part  of  the  equipment,  the  wheel 
lasting  from  two  to  three  times  as  long  as  the  bushing. 

Your  committee  would  call  attention  to  the  importance  of  having 
trolley  contact  springs  of  sufficient  capacity  and  in  good  order  so 
that  they  will  carry  the  current  from  the  wheel  to  the  harp,  and  thus 
prevent  burning  between  bushing  and  spindle.  Two  companies  report 
us^ng  trolley  wheels  without  bushings. 

Safety  Devices. 

In  the  matter  of  safety  devices  for  the  protection  of  wiring  and 
apparatus,  your  committee  recommends  the  use  of  a  fuse  in  addition 
to  circuit-breaker  on  all  equipments  requiring  current-carrying 
capacity  of  over  200  amperes,  the  fuse  to  be  of  slightly  greater 
carrying  capacity  than  the  circuit-hrcakcr.  It  would  also  .call  atten- 
tion to  the  importance  of  overhead  trolley  cars  being  properly 
equipped  with  lightning  arresters  and  that  the  same  be  periodically 
inspected  and  tested  to  insure  their  being  in  proper  working  order. 

Armature  Repairs. 

The  growing  tendency  of  operating  motors  at  high  temperatures 
due  to  increased  service  requirements  has  brought  to  the  operating 
men  the  question  of  making  repairs  with  insulating  material  suitable 
for  withstanding  the  liijjher  temperatures. 

Your  committee  feels  that  sufficient  attention  has  not  been  given 
by  operatiufi:  men  to  the  (|ucstion  of  motor,  temperatures.  If  a 
motor  does  not  melt  the  solder  or  actually  get  on  fire,  the  average 
car  barn  foreman  gives  the  matter  no  further  consideration,  whereas 
motor  temperatures  should  be  followed  closely  and  where  this  is 
found  to  be  hi.t;lier  than  the  motors  were  designed  for,  effort  should 
be  made  to  find  the  cause  and  remedy  it. 
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For  insulation  of  armature  coils  wound  with  round  wire  and  where 
the  ultimate  temperature  rise  is  less  than  65 ''C,  cotton-covered  and 
varnished  cambric  insulation  is  sufficient. 

Where  ultimate  temperature  rise  is  65°  to  ioo'*C.,  asbestos  cover- 
ing for  the  wiring  is  necessary. 

In  the  use  of  asbestos  material  your  committee  would  call  atten- 
tion to  the  vital  importance  of  impregnation  with  moisture-repelling 
varnish. 

The  asbestos  should  be  considered  as  a  fireproof  material  and  a 
good  spacer  rather  than  a  good  insulator. 

Armature  coils  and  especially  those  wound  with  asbestos-covered 
wire  must  be  held  rigidly  in  place  in  the  armature  core  to  exclude  all 
movement  or  vibration  in  the  slot  or  at  the  ends. 

By  some  roads  it  is  considered  good  practice  to  impregnate  an 
armature  vafter  it  is  wound  by  heating  and  revolving  it  in  an  impreg- 
nating bath.  The  advantage  of  this  method  is  improved  insulation  and 
rigidity  of  windings  in  the  core.  The  disadvantage  is  the  difficulty  of 
raising  a  coil  should  it  ever  be  necessary  to  patch  up  an  individual  coil. 

Experiment  is  suggested  with  the  use  of  all  fireproof  insulation  of 
armature  coils;  that  is,  asbestos-covered  wire;  spacing  and  wrapping 
with  mica  and  wrapping  with  asbestos  tape.  It  is  suggested  that  this 
process  may  give  longer  life  even  under  moderate  temperatures,  than 
the  cotton-covered,  oiled-cambric  wrapped  coils. 

Repairs  or  Bar  Wound  Armatures. 

Where  the  original  equipment  was  bar  wound  it  is  recommended 
that  insulation  be  mica,  partially,  if  not  wholly;  where  bars  are  to  be 
replaced  it  is  preferable  to  replace  with  bars  similar  to  the  original, 
that  is,  with  insulation  of  mica.  However,  should  it  be  necessary  to 
repair  at  short  notice  and  no  mica-insulated  bars  are  at  hand,  a  var- 
nished-cambric insulated  bar  is  recommended,  appreciating  that  the 
life  is  not  as  great  as  mica  and  shorter  as  the  working  temperature 
is  higher. 

Referring  to  the  question  "  What  test  do  you  give  coils  for  short- 
cireuits?  the  replies  show  about  an  equal  use  of  a.c.  and  d.c.  for 
this  test.  The  committee  would  recommend  the  a.c.  transformer 
test  as  a  very  satisfactory  one.  For  testing  armature  windings  the 
usual  yoke  transformer  test  and  bar  to  bar  test  are  recommended.  For 
bar  wound  armatures  it  is  further  recommended  that  a  test  be  made 
by  applying  full  load  current  through  the  brushes  in  their  normal 
position  on  the  commutator  at  such  a  frequency  as  to  give  approxi 
mately  full  voltage  across  the  brushes;  armatures  in  all  cases  to  be 
outside  of  their  frames. 

Referring  to  the  question  "  What  insuhtion  test  do  you  give  arma- 
ture eoilsT  the  replies  show  the  use  of  3300  volts  a.c.  as  maximum  and 
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Soo  volts  d.c.  as  minimum;  the  majority  being  between  looo  and  2000 
volts  a.c.' 

Your  committee  recommends  an  insulation  test  between  windings 
and  ground  as  follows: 
For  roads  using  trolley: 

New  armatures  —  2500  volts  a.c.  5  secotids. 
Old  armatures  — 1000  volts  a.c.  5  seconds. 
For  roads  using  third   rail  where  voltage  fluctuations  have  to  be 
taken  into  consideration : 

New  armatures  —  3000  volts  a.c.  ^  seconds. 
Old  or  partly  repaired  armatures  —  1500  volts  a.c.  5  seconds. 
For  commutator  bar  to  bar  test  and  between  armature  coils  before 
windings  are  connected  we  recommend: 

New  armatures  —  220  volts  d.c.  5  seconds. 
Old  armatures  —  no  volts  d.c.  5  seconds. 

As  to  the  question  "  Have  you  any  preference  for  rolled  or  drawn 
copper  over  drop-forged  segments f"  in  22  reports  where  preference 
was  stated,  12  favored  rolled  or  drawn  copper  and  ten  drop-forged. 

Your  committee  recommends  for  commutators  hard  drawn  copper 
as  possessing  greater  uniformity  in  size  and  hardness  over  the  forged 
bars  and  corresponding  superiority  in  life  and  service. 

Your  committee  wishes  to  call  attention  to  the  importance  of 
material  and  workmanship  in  the  construction  of  commutators  being 
such  as  to  insure  a  solid  structure  which  will  not  shrink,  become  loose, 
or  get  out  of  true. 

Built-up  mica  is  preferable  for  commutator  segments  but  it  is  very 
important  that  the  building-up  should  be  even  and  compact  Assembled 
commutators  should  be  baked  at  230°  C  and  compressed  while  hot  to 
insure  solidity,  clamps  being  tightened  before  pressure  is  released. 

The  best  method  of  maintaining  sizes  of  armature  shafts  and  bear- 
ings has  been  much  discussed.  To  the  question  "How  many  sises 
of  shaft  journals  on  one  type  of  armature  in  use?"  the  replies  have 
been: 

7  report  I  size 
6  report  2  sizes. 
6  report  3  sizes. 
2  report  4  sizes. 
2  report  5  sizes. 
I  reports  12  sizes. 

In  regard  to  allowable  difference  in  diameter  between  sizes:  • 

8  report  i/i6-in. 
5  report  i/32-in. 
4  report  i/64-in. 

After  considerable  discussion  your  committee  has  come  to  the 
conclusion  that,  owing  to  the  wide  variety  of  conditions,  it  is  impossible 
to  suggest  any  one  set  of  standards  to  fit  them  all,  and  recommends 
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that  each  road  select  such  standards  as  best  fitted  for  its  own  condi- 
tions. 

Referring  to  questions  "  Do  you  sleeve  worn  shaft  journals  with 
steel  tubing f*  and  "Do  you  apply  same  hot  or  coldf" 

We  find  that  the  practice  of  sleeving  worn  armature  shaft  journals 
with  steel  tubing  is  becomng  quite  general  and  is,  in  the  opinion  of 
your  committee,  without  doubt  good  practice. 

With  but  one  exception  these  sleeves  are  applied  hot.  Your  com- 
mittee  recommends  applying  sleeves  hot  with  an  allowance  of  .004-in. 
for  each  inch  in  diameter. 

Referring  to  the  question  "Do  you  bore  your  babbitted  armature 
bearing  shells  or  babbitt  to  sisef" 

While  it  is  the  general  practice  to  bore  rather  than  to  babbitt  to 
size,  your  committee  suggests  that  possible  economy  and  good  results 
may  be  obtained  by  babbitting  near  to  size  and  complete  finish  by 
forcing  a  broach  or  finishing  plug  through  the  shell  giving  a  hard 
smooth  surface. 

In  reply  to  the  question  "  IVhat  grade  of  steel  wire  do  you  use  in 
banding  armatures f"  Four  use  bronze  wire  Nos.  16  and  17,  others 
use  tinned  steel  wire  usually  No.  17,  two  report  No.  18,  and  one 
No.  19  B.  &  S.  gage. 

There  appears  to  be  lack  of  sufficient  attention  as  to  the  quality  of 
the  wire. 

Your  committee  would  call  attention  to  the  necessity  of  using  a 
high  grade  of  wire  on  high  speed  motors  and  would  suggest  that  for 
motors  not  exceeding  75  h.p.,  band  wire  should  have  an  ultimate 
tensile  strength  of  125,000  pounds  per  square  inch,  while  for  large 
motors  operating  at  a  maximum  armature  speed  of  1200  revolutions 
per  minute  or  upward,  the  band  wire  should  have  an  ultimate  strength 
of  175,000  pounds  or  a  sufficient  additional  number  of  turns  of  wire  of 
lower  ultimate  strength  to  be  equivalent  thereto. 

Your  committee  would  suggest,  on  account  of  higher  motor  tem- 
peratures, that  the  importance  of  using  solder  suitable  to  these  tempera- 
tures must  not  be  overlooked  arid  would  recommend  on  all  motor 
work  the  use  of  commercially  pure  tin  solder,  owing  to  its  high  fusing 
point  and  greater  reliability. 

As  a  flux,  resin  dissolved  in  alcohol  is  recommended  and  the  use 
of  any  flux  containing  acid  or  salts  is  condemned. 

In  reply  to  question  "  Do  you  have  evidence  of  old  cores  materially 
increasing  armature  temperature  f  "  replies  from  9  roads  were  in  the 
affirmative  and  18  in  the  negative. 

It  is  the  opinion  of  your  committee  that  this  is  not  a  serious 
matter  and,  owing  to  the  difficulty  of  properly  re-assembling  the 
laminations,  the  advantage  given  by  dismantling  the  core  and  re- 
insulating  the  laminations  is  doubtful. 

Where  necessary  to  re-assemble  laminations  they  should  be  drifted 
and  filed  to  make  the  core  slots  smooth  and  true. 
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In  reply  to  question  "Do  you  manufacture  your  own  Held  coils f" 
replies  from  i8  roads  owning  loo  cars  and  upward  showed  that  17, 
to  a  greater  or  lesser  extent,  manufactured  their  own  field  coils;  one 
did  not. 

In  reply  to  question  "Do  you  use  asbestos-covered  wire  for  fields? 
If  sOj  are  you  satisfied  that  the  results  obtained  justify  the  use  of 
asbestos-covered  wire  at  extra  cost? "  and  "  What  experience  have 
you  had  with  field  coils  wound  with  cotton-covered  wire  impregnated 
by  vacuum  process  with  solid  compounds?" 

Some  replies  indicate  the  use  of  wire  having  a  layer  of  asbestos 
paper  and  single  covering  of  cotton,  which  at  one  time  was  quite 
extensively  used.  Some  reports  show  the  use  of  all  asbestos-covered 
wire  and  the  companies  satisfied  with  it  at  increased  cost.  One  road 
reports  the  ownership  of  a  vacuum  impregnating  plant,  using  there 
what  is  known  as  solid  compound.  Although  others  report  that  they 
have  in  use  fields,  vacuum  impregnated  with  solid  compound,  there 
are  but  two  adverse  reports. 

It  is  evident  that  considerable  is  yet  to  be  learned  from  actual 
experience  as  to  the  coniparative  value  of  field  coils  wound  with  all 
asbestos-covered  wire  and  vacuum  impregnated  with  solid  compound. 
Your  committee  recommends  for  fields  where  temperature  rise  will 
not  exceed  65**  that  the  wire  be  cotton-covered  and  coil  impregnated 
with  solid  compound  and  wrapped  with  varnished  cambric,  further 
wrapped  with  heavy  webbing  and  dipped  in  varnish. 

For  fields  where  temperature  rise  is  65**  to  100"  that  the  wire  be 
asbestos-covered,  and  coil  impregnated  with  solid  compound  and 
wrapped  with  asbestos  tape,  the  asbestos  tape  also  thoroughly  im- 
pregnated. The  above  recommendation  for  temperatures  between  65** 
and  100**  applies  to  strap-wound  fields,  as  well  as  those  of  round  wire. 

Replying  to  questions  "  IV hat  test  do  you  give  field  coils  in  shop?" 
and  "  What  test  do  you  give  field  coils  in  use  in  motor? "  reports 
show  that  a  majority  of  the  larger  roads  are  using,  coil-testing  in- 
struments such  as  are  on  the  market  for  following  up  the  conditions 
of  field  coils.  One  elevated  road  reports  the  use  of  full  load  alternat- 
ing current,  detecting  short-circuited  fields  by  difference  in  tempera- 
ture or  by  drop  in  voltage.  One  intcrurban  road  reports  bridge 
measurements  of  resistance  for  testing  fields  for  short-circuits  or 
number  of  turns. 

In  the  absence  of  better  facilities  the  use  of  the  ordinary  field- 
testing  instruments  with  induction  coil  and  telephone  car-piece  is 
valuable,  but  your  committee  recommends  that  where  alternating  cur- 
rent can  be  obtained  it  is  desirable  that  some  form  of  transformer 
test  be  used. 

For  an  insulation  test  of  fields  in  motor  your  committee  recom- 
mends the  same  voltage  of  alternating  current  as  was  recommended 
for  the  test  of  armature  as  follows: 
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For  roads  using  trolley: 

New  fields  —  2500  volts  a.c.  5  seconds. 
Old   or   partially   repaired  — 1000  volts  a.c.  5  seconds. 
For  roads  using  third  rail  where  voltage  fluctuations  have  to  be 
taken  into  consideration. 

New  fields  —  3000  volts  a.c.  5  seconds. 
Old  or  partially   repaired  — 1500  volts  a.c.  5  seconds. 

Air  Compressors. 

Your  committee  recommends  that  air  compressors  be  given  a 
thorough  overhauling  and  test,  electrically  and  mechanically,  at  in- 
tervals not  exceeding  50,000  miles  and  periodical  inspection  at  1,000- 
mile  intervals. 

Miscellaneous  Motor  Maintenance. 

In  considering  the  subject  before  it,  your  committee  has  felt  that 
repairs  of  troubles  to  electrical  equipment  after  they  have  occurred 
form  only  a  part  of  its  work ;  another  part  hardly  less  important,  is 
to  consider  the  pret'cntion  of  troubles  before  they  occur. 

In  seeking  preventive  measures,  it  is  well  to  look  into  what  our 
troubles  really  are;  analyzing  them,  tracing  cause  and  if  possible, 
devising  remedy.  The  old  adage  "  No  chain  is  stronger  than  its 
weakest  link,"  finds  application  on  many  electric  railways,  in  the  car 
motor  proving  to  be  the  weak  link  in  the  chain. 

Neglect  of  inspection,  continuous  overloading,  or  gp'oss  abuse  of 
equipment  on  the  road  will  naturally  cause  motor  troubles,  but  as- 
suming that  these  conditions  are  obvious  enough  on  most  roads  to  be 
kept  within  reasonable  limits,  there  still  remain  troubles  which  war- 
rant study  and  analysis. 

Inasmuch  as  a  large  portion  of  motor  troubles  occur  at  the  com- 
mutator, the  estimated  causes  of  commutator  troubles,  as  shown  by 
data  sheets  in  answer  to  the  following  questions,  should  be  of  interest. 

To  question  "  IV hat  proportion  of  your  commutator  and  brush 
holder  troubles  do  you  attribute  to  — 

"  (a)  Fast  feeding  of  controller? 

(b)  Quality  of  brushes? 

(c)  Quality  of  commutator  bars? 

(d)  Quality  of  commutator  mica? 

(e)  Design  of  characteristics  of  brush  holders? 

(f)  Other  causes?" 

In  a  number  of  replies  these  figures  were  omitted  but  from  figures 
submitted  representing  all  parts  of  the  country  and  nearly  10,000  cars 
the  following  averages  were  taken,  each  road's  figures  contributing  to 
the  average  in  proportion  to  the  number  of  cars  owned. 

The  percentage  and  relative  magnitude  of  the  several  causes  of 
trouble  at  the  commutator,  are  shown  graphically  in  Fig.  i. 
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Referring  to  diagram,  Fig.  i,  let  us  following  the  principle  laid  down 
by  Abraham  Lincoln,  "  One  thing  at  a  time  and  the  big  things  first " 
—  and  consider  — 

Fast  Feeding  of  Controllers. —  This  is  an  evil  which  in  the  opinion 
of  your  committee  will  always  exist  so  long  as  the  rate  of  acceleration 
is  dependent  upon  the  judgment  and  thought  fulness  of  the  motorman. 
We  recommended,  wherever  practicable  the  use  of  such  automatic 
devices   operated   electrically   or  otherwise,  as  will   limit  to  a  fixed 


Fig.  I. —  Causes    of    Commutator    Troubles,  Averaged    frouc    Data 

Sheets.  ' 


maximum  the  amount  of  current  the  motor  may  receive.  Much  of  the 
fast  feeding  is  done  by  motormen  through  thoughtlessness  and  not 
realizing  its  harmful  effect  upon  the  equipment.  To  such  cases  an 
educational  effort,  thorough  and  persistent,  with  the  assistance  and  co- 
operation of  the  operating  department  should  be  made  and  your 
committee  is  confident  that  the  resulting  benefit  will  amply  repay  for 
the  time  and  trouble  expended.  For  interurban  lines  particularly  there 
should   be  determined,  experimentally,  the  distance  a  car  will  travel 
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while  building  up  from  rest  to  full  parallel,  to  receive  the  most  rapid 
acceleration  the  motors  can  safely  stand.  This  distance  should  be 
fixed  as  the  minimum  allowable,  and  its  observance  insisted  upon. 

Quality  of  Brushes. —  From  data  received  of  trouble  experienced 
with  quality  of  brushes,  one  road  reports  no  brush  trouble  whatever,, 
but  aside  from  this  one  exception,  prevalence  of  brush  holder  trouble 
in  some  degree,  appears  to  have  been  well  nigh  universal. 

The  widest  variety  of  opinion  is  expressed  describing  the  qualities 
of  brushes  most  satisfactory.  Regarding  hardness,  preferences  run 
between  soft,  medium  soft,  medium  hard  and  hard.  Several  replies 
in  regard  to  hardness  favor  a  brush  hard  enough  to  dress  down  the 
mica,  but  at  the  same  time  soft  enough  or  containing  graphitic  or 
other  lubricant  to  maintain  a  smooth  commutator  surface.  Regarding 
price,  one  road  uses  the  cheapest  brush  while  another  holds  the  best 
is  none  too  good.  Regarding  the  conductivity  of  brushes  two  roads 
prefer  brushes  of  high  resistance,  one  calls  for  a  brush  of  low  resist- 
ance and  one  advocates  plating  of  brushes  with  copper  to  increase 
conductivity. 

Regarding  speciUcaiions,  itvr  roads  have  any  and  those  submitted 
are  of  a  general  character  calling  for  uniformity  of  size,  evenness  of 
quality,  freedom  from  breaking  and  crumbling  and,  in  general,  that 
the  brush  must  give  satisfactory  service. 

In  a  few  instances,  beveled  edges  are  advocated. 

Regarding  size  of  brushes,  many  replies  urge  the  uniformity  of 
size  so  that  brushes  shall  be  a  good  fit  in  the  holders,  not  loose  so  as 
to  rattle  around,  nor  so  tight  as  to  stick. 

Regarding  treatment  of  brushes  by  boiling,  a  large  proportion  favor 
no  treatment  at  all;  21  roads  are  opposed  to  boiling  brushes  in 
paraffin e  against  7  roads  which  favor  it  and  two  additional  which 
favor  boiling  if  brushes  are  very  hard.  Five  roads  favor  boiling  in 
oil,  two  in  vaseline  and  one  in  soap. 

Test  for  Brushes. —  Most  roads  have  no  test  other  than  the  test 
afforded  by  everyday  service  while  several  suggest  breaking  the 
brushes,  and  the  fracture  will  show  the  grain  of  the  brush  and 
whether  it  is  homogeneous  and  free  from  lamination  and  hard  specks 
to  irritate  the  commutator. 

Brushes  in  General.— Replies  indicate  the  quality  of  brushes  has 
caused  a  troublesome,  and  in  some  cases,  a  serious  problem  of  mainte- 
nance and  that  the  problem  is  of  sufficient  magnitude  to  warrant 
careful  investigation  and  study.  Your  committee  feels  very  strongly 
that  sufficient  attention  has  not  been  given  by  operating  men  or  brush 
manufacturers  to  obtaining  brushes  suitable  to  the  various  types  of 
motors  and  conditions  of  operation,  and  it  recommends  that  the  fur- 
ther consideration  of  the  association  be  given  the  subject,  either  at  the 
hands  of  a  special  committee,  or  that  specialists  of  the  manufacturing 
plants  or  research  laboratories  be  invited  to  contribute  papers  throw- 
ing light  on  the  only  partially  understood  details  of  brush  practice, 
pointing  the  way  to  the  best  and  most  intelligent  methods. 
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Miscellaneous  Causes. —  Under  this  head,  troubles  reported  form, 
in  the  aggregate,  quite  a  feature  of  the  total  of  bad  results  at  the 
commutator,   but  no   one   item   is   pre-eminent.    The   troubles  largely 
arise  from  local  conditions  of  equipment  and  service. 
The  various  items  have  been  enumerated  as  follows : 
Broken  springs 
Loose  holders  or  yokes. 
Weak  fields. 


Fig.  2. —  Grooving  Commitator  Mica,  Averaged  from  Data  Sheets. 


Reversing. 

Wrong  setting  of  brushes. 

Insulation  of  commutator  core. 

Electric  brakes. 

Carbonized  string  bands. 

Brush  holder  design   is   a   subject  which  your  committee  suggests 

receive  the  careful  attention  of  each  indivichial  member  and  errors  of 

design  or  workmanship  which  may  have  escaped  the  attention  of  the 

manufacturer,  throui^h  their  not   having  been  called  to  his  notice  by 
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the  user,  may  be  brought  out  and  corrected.  Improvements  in  elec- 
tric machinery  have  been  frequently  made  at  the  suggestion  of  the 
user  who  has  constant  opportunity  to  observe  its  behavior  in  everyday 
service  and  the  progressive  manufacturer  is  always  glad  to  receive 
intelligent  criticism  from  "  the  man  behind  the  gun." 

Quality  of  commutator  mica  is  one  of  the  causes  which  are  very 
generally  assigned  for  unsatisfactory  results  at  the  commutator. 
Interesting  evidence  of  this  is  found  in  answer  to  question  "  Do  you 
consider  grooving  mica  belotv  the  surface  of  the  commutator  effective 
in  improving  com>nutationf  "  Expressions  from  33  roads,  representing 
13,810  cars  are  as  follows: 


Fig.  3. —  Commutator  Grooving  Device. 

In  favor  of  grooving  mica... 23  roads,  or  76.3%  of  cars. 

Not  in  favor  of  grooving 7  roads,  or    9.5%  of  cars. 

Non-committal 3  roads,  or  14.27©  of  cars. 

These  answers  are  represented  graphically  in  Fig.  2. 
One  reply  to  Question  No.  8  is  as  follows :  "  Yes,  if  using  soft 
brushes  or  hard  mica.  Would  do  this  more,  if  it  were  easier  to  do." 
Those  who  approve  of  grooving  and  are  prevented  by  lack  of  con- 
venient facilities,  might  look  with  favor  upon  a  home-made  device 
built  at  small  expense,  along  such  lines  as  shown  in  the  photographs, 
Figs.  3  and  4. 
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The  apparatus  consists  of  a  substantial  oak  armature  stand  with 
V-blocks  to  take  the  end  of  the  armature  shaft,  the  V-block  at  the 
commutator  end  is  adjustable  vertically  by  a  screw  attached  to  hand- 
wheel  shown  beneath.  The  V-block  at  the  pinion  end  can  be  adjusted 
laterally  as  well  as  vertically. 

At  the  commutator  end  is  a  shelf  on  which  are  two  slides  carrying 
the  boxes  of  a  buzz  saw  shaft.  The  saw  is  1.25-in.  in  diameter,  Q2-in. 
thick  and  is  driven  at  about  1000  r.p.m.  The  saw  is  fed  the  length 
of  the  commutator  by  means  of  a  hand  lever,  shown.  On  the  op- 
posite end  of  the  shaft  from  the  saw  is  a  fly-wheel.  It  takes  aboui 
5  minutes  to  set  the  work  and  25  minutes  to  groove  a  75  h.p.  rail- 


FiG.  4. —  Commutator  Grooving  Device. 

way  armature  of  117  scp:tncnts,  making  a  uniformly  creditable  job 
of  the  groovinsf.  The  principle  of  grooving  mica  appears  to  your 
committee  to  be  correct  and  in  some  cases  more  urgent  than  others 
and  recommends  tiiat  in  cases  of  high  mica  or  troublesome  commu- 
tation, a  trial  of  grooving  mica  be  made. 

Motor  Lubrication. — Reports  from  34  roads  show  29  lubricating  on 
a  time  basis;  3  on  a  mileage  basis  and  2  on  a  combination  of  the  two 
methods.  Of  the  29  roads  lubricating  on  tlic  time  basis,  the  figures  are 
not  in  all  cases  complete  or  defmite  but  as  nearly  as  may  be  determined 
the  periods  between  lubrication  are  shown  in    Fig.  5. 
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Lubrication  of  Armature  and  Motor  Axle  Bearings. —  One  of  the 
most  important  movements  of  recent  years  in  railway  motor  design 
has  been  the  change  from  the  old  grease  cup  to  the  waste- 
packed  chamber  for  lubricating  motor  and  axle  bearings.  The  replies 
received  seem,  to  indicate  that  all  roads  have  not  taken  full  ad- 
vantage of  this  improvement  from  the  fact  that  a  number  of  roads 
oil  armature  and  axle  bearings  every  night  regardless  of  the  fact  that 
waste  lubrication  enables  the  period  of  lubrication  to  be  extended  from 
three  to  seven  days  with  perfect  safety  and  with  a  saving  of  both 
labor  and  lubricant.  That  in  most  cases  the  old  design  of  motors  re- 
quired armature  bearings  to  be  oiled  every  night  admits  of  but  little 
argument,  but  your  committee  would  urge  that  a  sharp  distinction  be 
drawn  between  the  types  of  lubrication,  that  the  old  type  motor  be 
oiled  every  night  or  on  a  corresponding  mileage  basis,  but  that  the 
modern  motor  be  not  oiled  every  night  merely  from  force  of  habit,  but 
that  the  period  be  lengthened  to  as  great  an  extent  as  true  economy 
and  the  proper  lubrication  of  the  bearing  will  permit.  For  this  period 
1,000  miles  is  recommended  for  a  fair  average. 

Truck  Journal  Lubrication. —  For  the  interval  between  truck  jour- 
nal lubrications,  most  replies  concentrate  at  the  weekly  and  30-day 
periods,  both  of  which # appeal  to  your  committee  as  good  practice; 
the  weekly  period  for  interurban  and  the  30-day  period  for  city 
cars,  or  corresponding  periods  on  the  mileage  basis. 

Motor  Gearing. —  Your  committee  would  recommend  inspection  of 
gears  and  pionions  each  1,000  miles  supplying  lubricant  if  needed  be- 
lieving that  a  small  quantity  of  gear  grease  applied  frequently  will 
insure  a  better  economy  of  lubricant  than  heavy  doses  administered 
at  long  intervals. 

Your  committee  would  call  attention  to  the  higher  duty  required  of 
pinion  material  on  the  larger  sizes  of  motors,  as,  for  instance,  a 
40  h.p.  motor  pinion  has  a  5-in.  face  while  a  200  h.p.  motor  pinion 
has  but  5.25-in.  face.  It  is,  therefore,  of  vital  importance  that  con- 
sideration be  given  to  pinion  material  being  of  quality  suitable  for  the 
higher  duty. 

Mileage  Versus  Time  Basis  Governing  Inspection. — Of  33  roads  sub- 
mitting data,  3  are  gotcrned  strictly  by  a  mileage  basis,  2  used  a  com- 
bined time  and  mileage  while  the  rest  are  governed  by  time  only. 
There  seems  to  be  a  growing  tendency,  however,  to  give  importance 
to  the  mileage  element  and  most  roads  keep  a  strict  mileage  record 
so  that  the  mileage  of  any  car  can  be  readily  arrived  at  between  any 
two  dates. 

Your  committee  regards  the  miles  run  as  a  more  rational  measure 
of  wear  and  tear  on  equipment  requiring  inspection  than  hours  or 
days  and  that  the  mileage  sheet  in  the  files  is  a  more  reliable  guide 
than  the  calendar  on  the  wall.  Your  committee  recommends  that  the 
tendency  to  give   weight   to  mileage   rather  than  to   elapsed  time  be 
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maintained   and   where   consistent,   carried  to   its   logical   conclusion, 
viz. :  the  mileage  basis  to  the  exclusion  of  the  time  basis. 

The  method  of  obtaining  mileage  is  substantially  uniform  on  the 
various  roads.  The  individual  mileage  for  each  car  is  furnished 
daily  from  the  transportation  department,  usually  though  the  auditor's 
office,  and  is  then  transferred  in  the  mechanical  department  to 
books,  tables  or  charts  and  the  total  miles  run  from  the  first  of  the 
month,  JOT  first  of  the  year,  posted  daily  so  that  to  obtain  the  mileage 
between  any  two  dates  becomes  merely  a  matter  of  subtraction. 

The  intervals  between  motor  overhauling  vary  as  widely  as  do  the 
equipments  and  condition  of  service.  Seven  roads  have  no  stated  time 
while  from  the  rest,  the  general  average,  for  interurban  cars  is  six 
months;  for  city  cars,  one  year. 

Rules  for  inspection  on  a  number  of  roads  have  been  outlined 
on  the  data  sheets.  There  is  a  general  tendency  in  inspection  to 
adopt  the  wise  practice  of  specialization.  The  work  is  divided  up  and 
each  man  is  assigned  and  made  responsible  for  a  certain  part  of  the 
work  on  all  cars  coming  under  his  care;  for  example,  one  man  is 
responsible  for  the  oiling;  one  man,  for  brushes  ana  brush  holders; 
and  one  man  and  helper,  for  brake  shoes  and  rigging,  etc.  Your  com- 
mittee would  recommend  this  practice  and  would  have  inspection 
report  forms  printed  where  the  inspectors  sign  for  each  car  inspected 
and  thus  place  themeslves  on  record.  In  all  cases  records  should  be 
such  as  to  enable  the  responsibility  to  be  definitely  placed  and  in- 
dicate when  inspection  and  repairs  were  made. 

In  conclusion. —  It  has  been  our  aim  in  the  foregoing  report  to 
avoid  exploiting  the  individual  views  of  members  of  the  committee 
and  instead,  if  possible,  to  make  the  report  as  based  on  the  data 
sheets,  a  composite  of  the  best  judgment  of  the  railways  of  the  asso- 
ciation taken  as  a  whole.  We  regret  that  many  of  the  roads  belong- 
ing to  the  association  have  failed  to  send  in  data  sheets.  However, 
a  large  number  have  been  received,  forming  a  representative  and 
valuable  showing,  and  your  committee  wishes  to  thank  those  mem- 
bers for  their  cooperation  in  furnishing  the  data  and  for  the  careful 
and  painstaking  manner  in  which  it  has  been  prepared. 

Your  committee  desires  to  acknowledge  and  express  its  apprecia- 
tion of  the  valuable  assistance  rendered  by  Messrs.  E.  H.  Anderson, 
of  the  General  Electric  Company,  and  J.  L.  Davis,  of  the  Westing- 
house   Electric  &   Manirfacturing  Company,   in   giving  the  benefit   of  ^ 
their  judgment  and  experience  in  the  preparation  of  this  report. 

Respectfully  submitted, 

J.   LiNDALL,   Chairman. 
W.  D.  Wright, 

E.   T.   MUNGER, 

L.  L.  Smith. 
Committee  on  Afaintenance  and  Inspection  of  Electrical  Equipment. 
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Discussion  of  the  Report  of  the  Committee  on  Maintenance 
and  Inspection  of  Electrical  Equipment, 

President  Adams: — Gentlemen,  there  is  enough  in  that 
report  to  take  up  the  time  of  this  association  profitably  for 
this  whole  Convention;  it  is  exceedingly  valuable.  For  that 
reason,  I  was  glad  to  have  Mr.  Smith  go  into  the  details  of 
leading  the  report  instead  of  abstracting  it,  as  we  thought  of 
doing  at  -first.  We  have  now  arrived  at  the  time  when  we 
should  adjourn,  but  as  we  started  late  I  am  going  to  ask  if 
you  will  not  continue  our  session  until  5 :30. 

Mr.  Palmer  : —  Mr.  President,  this  is  a  very  valuable  report 
anjd  will  undoubtedly  bring  up  a  most  profitable  discussion. 
The  consideration  of  subjects  like  these  may  be  divided  into 
two  branches,  the  report  of  the  committee  or  the  original 
paper  on  the  subject,  and  the  discussion  that  the  report  or  the 
paper  brings  out.  Inasmuch  as  we  have  this  printed  report 
before  us  in  concrete  shape,  and  I  suppose  that  we  shall  have 
the  other  papers  printed  also,  I  would  suggest  that  the  person 
in  charge  of  the  report  or  the  author  of  the  paper  open  and 
conduct  a  general  discussion  rather  than  read  the  report  on 
paper  already  before  us  in  print."  It  seems  that  the  time 
might  thus  be  more  profitably  occupied.  Therefore,  I  move 
that  the  further  reading  of  papers  or  reports  be  omitted. 

President  Adams: — Is  the  motion  seconded?  This  par- 
ticular subject  was  so  broad  that  it  was  thought  it  would  be 
difficult  to  abstract  it.  The  committee  has  presented  what  it 
had  to  say  in  as  few  words  as  possible.  At  the  same  time, 
it  has,  as  I  said  before,  covered  a  vast  subject.  If  there 
is  any  particular  topic  that  you  would  like  to  take  up  for  dis- 
cussion I  should  be  pleased  to  entertain  it. 

Mr  Simmons: — Before  proceeding  \^ith  the  discussion  Mr. 
President,  I  think  it  is  due  the  gentleman  who  last  spoke  that 
some  explanation  be  made.  What  he  evidently  objects  to  is 
the  time  consumed  in  reading  a  report  when  that  report  is  in 
print.  I  would  like  to  say  in  explanation  that,  as  I  under- 
stand it,  this  ref)ort  was  printed  so  recently,  being  distributed 
to-day  for  the  first  time,  that  it  was  thought  advisable  to  read 
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it,  a  very  few  of  the  members  would  have  had  the  time  or 
opportunity  to  do  so,  and  the  reading  of  the  report  would 
bring  points  to  the  attention  of  the  members,  thus  promoting 
discussion.  The  practice  which  the  Engineering  Association 
has  intended  to  follow,  was  not  to  read  reports,  but  to  have 
them  circulated  in  sufficient  time  to  be  read  before  the  con- 
vention by  each  member.  It  has  also  been  our  practice  that 
some  one  should  be  assigned  the  task  of  opening  the  discussion 
of  a  given  paper,  and  I  think  the  suggestion  would  be  a  good 
one  to  have  that  practice  apply  to  committee  reports  also.  It 
would  be  well  to  have  some  one  who  is  particularly  well  equip- 
ped to  open  the  discussion,  assigned  to  that  duty.  The  delay 
in  getting  out  the  papers  has  caused  the  trouble  in  the  present 
instance. 

President  Adams: — I  would  like  to  ask  the  members  to 
read  over  if  possible,  the  papers  which  they  now  have  for  the 
other  sessions,  before  coming  to  the  meetings.  If  they  can 
read  them  before  hand  it  will  greatly  facilitate  our  work  in 
regard  to  this  very  question  that  Mr.  Simmons  has  brought 
forward,  and  which  suggestion  we  should  have  been  very 
pleased  to  have  followed  if  it  had  been  possible.  The  secretary 
states  that  he  would  also  like  to  have  you  read  the  Question 
Box  which  he  has  so  carefully  compiled. 

Mr.  Fairchild: — Mr.  President,  if  there  is  no  other  sub- 
ject to  come  up  in  relation  to  this  paper,  I  would  like  to  ask 
if  we  could  not  discuss  for  a  moment  the  question  of  Time  vs. 
Mileage  Inspection.  I  think  there  is  a  very  strong  tendency, 
as  the  committee  has  outlined,  to  go  to  mileage  inspection.  I 
would  like  to  ask  Mr.  Smith  and  others  present  if  it  is  possible 
to  carry  that  matter  still  further  and  go  to  a  ton  mileage  in- 
spection. The  heavier  roads,  for  instance,  the  Interborough 
of  New  York,  have  adopted  a  ton  mileage  inspection,  and  I 
know  a  number  of  interurban  roads  in  the  Middle  West  are 
looking  into  that  question  with  the  idea  of  finding  out  if  it  is 
possible  to  go  to  a  ton  mileage  basis  for  records  and  inspec- 
tion. I  would  like  to  ask  Mr.  Smith  if  in  his  opinion  it  is 
possible  to  work  out  some  scheme  of  that  kind  for  getting 
even  more  accurate  results  than  are  aflForded  by  the  straight 
mileage  basis. 
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Mr.  Smith  : —  Mr.  President,  the  matter  of  ton  mileage  as 
a  basis  of  inspection  has  not  been  considered  by  the  committee. 
If,  however,  there  is  any  representative  here  from  any  road 
using  that  system,  we  should  be  very  glad  to  hear  about  it. 

Mr.  Roberts: — Mr.  President,  it  may  seem  a  somewhat 
peculiar  statement  to  make  to  say  that  we  take  about  a  200 
mile  basis  for  inspection.  Of  course,  as  I  understand,  the 
term  "  inspection,*'  as  used  by  Mr.  Smith,  probably  means 
** overhauHng."     Is  that  it? 

Mr.  Smith  : —  No. 

Mr.  Roberts  : —  Inspection.  Well,  we  inspect  our  cars  ever}'- 
night  in  the  barns,  and  every  day  at  the  terminus  for  every- 
thing. That  is,  the  man  at  the  terminus  of  the  road,  on  inter- 
urban  cars,  and  city  cars  too, —  we  have  on  one  section  about 
Mfty  interurban  cars,  and  we  have  about  sixty  city  cars  going 
in  to  Akron.  We  make  the  inspection  every  day.  That  is  an 
inspection  of  the  motors  on  the  floor,  and  if  there  is  any  ad- 
justment of  brakes  to  be  made,  we  have  to  do  it.  When  I  say 
that  we  operate  a  over  15  per  cent,  grade  you  wnll  know 
what  that  means,  and  one  section  is  subject  to  an  ordinance 
which  requires  two  stops  on  that  grade.  Now,  when  a  car 
gets  away  from  you,  on  a  13  per  cent,  grade,  it  means 
that  it  is  just  going  —  yet;  so  we  have  to  be  very  careful, 
especially  on  brake  inspection.  Then  we  have  a  very  careful 
inspection  at  night  in  the  barn.  We  have  selected  one  of  the 
best  men  we  have,  I  took  him  away  from  a  day  foremanship, 
and  placed  him  in  charge  of  the  night  inspection  with  the 
special  object  of  having  that  inspection  the  most  thorough 
that  was  possible.  We  cannot  afford  to  neglect  one  car  for 
brakes.  We  have  not  a  road  in  Akron  that  is  not  operate.! 
over  excessive  grades.  There  is  no  place  where  we  can  afford 
to  neglect  the  brakes  on  a  car,  not  one  road  in  the  city  or 
on  the  interurban  section,  and  so  far  as  I  am  concerned,  I  feel 
I  am  quite  justified  in  maintaining  that  there  is  not  too  much 
ins[)ection  but  that  we  should  have  a  thorough  inspection 
every  night,  because  we  cannot  afford  to  neglect  one  single 
thing  about  our  brake  rigging.  I  do  not  Hke  to  boast  at  all, 
but  circumstances  and  conditions  prove  that  we  are  absolutely 
correct  in  that  procedure.     Our  inspection  is  a  very  careful 


Digitized  by  LjOOQIC 


Report  of  Committee  on  Electrical  Equipment.        65 

and  a  very  responsible  one  made  at  night,  and  likewise  every 
day. 

President  Adams: — Mr.  Olds,  are  you  doing  anything  on 
the  mileage  basis? 

Mr.  Olds  : —  Mr.  President,  I  can  only  report  progress.  We 
are  not  doing  it  tD  the  extent  that  I  was  in  hopes  we 
should  last  year.  Conditions  have  come  up  that  have  ipade  it 
practically  impossible,  although  I  am  a  thorough  believer  in 
mileage  inspection.  *  I  am  also  a  believer  in  frequent  inspection. 
An  ounce  of  prevention  is  worth  a  pound  of  cure  every  time. 

Mr,  Roberts: — Hear,  Hear! 

Mr.  Olds: — That  is  one  thing  I  believe  in.  Looking 
after  your  equipment,  and  seeing  that  it  is  in  perfect  condition. 
If  a  car  is  in  that  condition,  it  is  going  to  stay  out,  and  I  be- 
lieve in  a  general  and  thorough  inspection  of  every  car  that  is 
in  regular  service.  A  city  car,  particularly,  at  least  every  four 
months,  should  come  into  the  shop;  the  brakes  should  be  ex- 
amined, motors  opened  up  and  every  part  gone  over  carefully. 
If  that  is  done,  your  car  is  good  for  another  four  months.  It 
costs  money  but  it  pays. 

Mr.  Harper: — Mr.  President,  we  overhaul  our  cars 
frequently.  We  do  not  let  them  remain  on  the  road  until  they 
are  run  down.  Wj  always  take  those  in  that  have  made 
the  largest  mileage.  A  certain  number  of  cars  have  to  come 
to  the  shop  every  week  for  a  general  overhauling;  and  the 
inspection  at  night  at  the  barn,  I  suppose,  will  average  about 
every  fourth  night,  giving  the  barn  inspector  time  enough 
to  go  over  the  whole  car.  Our  general  inspection  includes 
overhauling,  and  that  will  average  about  once  every  six  weeks. 
We  sometimes  do  net  have  to  do  anything  to  the  cars  to 
amount  to  anything.  At  other  times  we  catch  up  little' 
troubles.     In  that  way  I  think  we  have  good  results. 

Mr.  Evans: — I  think  it  is  very  unfortunate,  Mr.  Presi- 
dent, that  this  report  could  not  have  been  prepared  and  cir- 
culated earlier.  I  think  the  majority  of  those  in  the  rear 
of  the  room  did  not  even  have  the  benefit  of  a  copy.  We 
followed  Mr.  Smith  as  closely  as  we  could,  and  from  k)ok- 
ing  over  the  report,  I  think  it  is  one  of  the  most  valuable 
and  concise  that  has  yet  been  presented  to  our  association, 
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in  very  marked  cx)ntrast  to  the  report  of  last  year,  as  this 
shows  in  detail  just  what  we  can  take  home  and  start  in  to 
go  to  work  on.  This  is  something  that  we  have  "  long 
sought"  as  the  old  song  says,  "and  mourned  because  we 
found  it  not."  I  think  this  could  be  very  well  put  in  the 
hands  of  our  men  who  have  to  do  with  the  maintenance  of 
the  different  equipments  and  that  they  could  start  with  this 
as  an  elementary  primer,  as  you  might  say,  and  get  into 
shape  to  give  very  much  better  service  before  another  year. 
I  scarcely  think  it  is  doing  the  committee  justice,  Mr.  Presi- 
dent, to  attempt  any  considerable  discussion  of  their  report 
in  the  limited  time  we  have  at  our  disposal  this  afternoon, 
but,  rather,  that  we  can  take  it  home  and  thoroughly  digest 
it  at  our  leisure. 

Mr.  Olds  : —  Mr.  President,  one  thing  I  intended  to 
speak  of  while  I  was  up.  We  do  as  much  as  possible  of  our 
inspection,  that  is  frequent  inspection,  in  the  day  time.  There 
seems  to  be  a  misunderstandin^r  as  to  the  general  inspection 
or  general  overhauling.  What  I  had  reference  to  when  I  used 
the  term  "  general  inspection "  was  the  overhauling,  that  it 
should  be  given  at  least  every  four  months.  We  also  give 
the  car  a  day  inspection  every  fourth  day,  which  is  more 
thorough  than  can  be  given  at  night. 

Mr.  Harvie: — In  regard  to  the  amount  of  day  and 
night  inspection,  there  is  a  question  I  would  like  to  ask.  Has 
the  committee  any  information,  or  can  anyone  give  any 
information  as  to  what  percentage  of  spare  equipment  there 
should  be  in  order  to  eliminate  night  inspection? 

There  were  some  remarks  earlier  in  the  meeting  in  regard 
to  having  95  per  cent,  of  the  equipment  ready  for  service. 
If  that  is  the  case,  it  becomes  the  duty  of  the  mechanical 
department  to  do  their  day  inspection,  and  repairs,  with  5 
per  cent,  of  the  equipment.  I  would  like  to  know  if  that  is 
generally  considered  sufficient? 

President  Adams: — Possibly  Mr.  Olds  could  give  us  some 
information  on  the  question? 

Mr.  Olds: — We  have  been  fortunate  or  unfortun- 
ate in  always  having  to  use  practically  every  car,  and  the 
frequent  inspection  that  I  have  spoken  of  with  the- overhaul- 
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ing  once  in  four  months  enables  us  to  keep  practically  every 
car  in  service.  Having  a  car  give  out  on  the  road  is  a  bad 
proposition. 

Another  thing  that  I  think  should  be  followed  very  closely 
is  to  have  all  cars  in  service,  and  not  allow  the  foreman  or 
division  superintendent  to  pick  out  certain  classes  of  cars  to 
run  all  the  time  as  regulars,  leaving  the  undesirable  or  older 
ones  in  the  house.  Keep  the  cars  out ;  keep  them  moving  and 
wear  out  the  old  ones.  By  so  doing  your  equipment  is  in 
better  shape.  You  have  better  service  and  it  is  reliable,  that 
is  what  we  are  after. 

In  diflFerent  cities  I  have  found  the  condition  is  about  like 
this.  If  you  are  running  100  regulars,  you  will  need  100 
extras  so  that  about  50  per  cent,  of  your  cars  are  in  the  house 
during  the  day  time  except  part  of  them  for  morning  service 
and  all  for  evening  service.  Now,  if  you  handle  your  equip- 
ment right,  the  most  of  this  inspection  can  b^  done,  and  the 
car  ready  for  evening  service.  By  so  doing  you  can  keep 
within  the  5  per  cent.  In  fact  very  often  we  have  100  per 
cent,  ready  for  Sundays  and  busy  days. 

President  Adams: — I  think  Mr.  Olds'  remarks  have  ex- 
plained how  the  95  per  cent,  is  arrived  at.  That  is  a  question 
which  would  vary  so  with  different  roads  that  it  would  be 
bard  to  draw  a  conclusion. 

Mr.  Simmons: — Regarding  Mr.  Beggs'  remarks,  I 
want  to  call  the  attention  of  this  meeting  to  the  fact  that  he 
&aid  95  per  cent,  should  be  available  for  regular  and  extra 
service. 

Mr.  Evans: — I  would  like  to  aslc,  in  reference  to 
what  Mr.  Olds  and  Mr.  Simmons  have  said,  if  that  95  per 
cent,  is  intended  to  cover  all  the  equipment  or  simply  what  is 
in  active  service?  For  instance,  what  proportion  is  in  the 
paint  shop  and* what  proportion  is  going  through  geheral 
overhauling? 

Mr.  Olds: — That  is  covered  by  your  equipment. 
For  instance,  our  equipment  is  practically  all  four-motor. 
We  have  20  cars  that  are  not  four-motors  for  our  city  service, 
and  those  20  cars  are  the  only  ones  that  are  not  used  inter- 
changeabFy.     They  are  to  a  certain  extent  obsolete,  but  are 
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used  every  day  as  extras.  They  were  new  eleven  years  ago. 
We  hope,  in  the  near  future,  to  replace  them  with  four-motoi 
cars.    I  think  we  can  afford  to  do  it. 

The  four-mctor  equipment  gives  reliable  service,  and  if 
you  keep  moving  them  around,  you  can  keep  your  cars  going. 
Possibly  you  are  not  handicapped  in  the  way  I  am.  For 
instance,  we  are  taking  care  of  a  little  better  than  500  cars 
in  the  paint  shop  which  will  only  receive  9. 

Mr.  Roberts: — I  find  I  am  quite  in  harmony  with 
the  ■  statement  Mr.  Olds  has  made,  but  as  to  the  mode 
of  inspection,  he  means  the  same  thing  that  I  mean  when  I 
say  overhauling.  The  inspection  I  mean  to  refer  to  is  the 
inspection  in  the  night  or  in  the  day,  but  as  referring  to  the 
foreman's  complete  inspection  I  have  used  the  term  "over- 
hauling "  advisedly,  because  I  would  consider  it  more  of  an 
overhauling  than  mere  inspection. 

Mr.  Evans: — In  connection  with  this  report  of  the 
committee,  I  think  that  it  possibly  may  not  be  out  of  place 
to  take  some  action  complimentary  to  the  work  which  the 
members  have  perforiied.  I  feel  that  we  are  particularly 
mdebted  to  them  for  this  very  concise  and  complete  report, 
and  if  it  is  in  order,  Mr.  President,  I  would  move  that  the 
thanks  of  the  association  be  extended  to  its  members  and  a 
vote  of  thanks  for  their  valuable  report.  If  consistent,  I 
would  include  in  that  motion  that  this  committee,  or  a  similar 
one,  be  continue  1  for  next  year  to  further  pursue  the  same 
topics,  either  as  one  committee,  or  as  several,  as  may  be  de- 
termined upon.    • 

Mr.  Grebn: — If  that  is  the  motion,  Mr.  President,  I  will 
second  it. 

President  Adams: — Is  there  any  discussion  on  that 
motion  ? 

Mb.  Simmons: — Air.  President,  I  think  that  Mr. 
Evans'  motion,  in  that  part  in  which  he  moves  for  the 
continuation  of  the  committee,  is  a  matter  which  should  be 
referred  to  the  incoming  executive  committee  for  its  con- 
sideration, also  the  possibility  of  amplifying  the  work  through 
the  committee  itself,  or  through  some  other  method;  appoint- 
ing sub-committees  to  take  up  or  subdivide  the  vast  amount 
of  the  equipment  covered  would  probably  be  the  thing  to  do. 
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They  could  extend  the  work  and  get  out  specifications  which 
would  be  exact  and  definite,  and  which  could  be  published 
and  recommended  as  the  practice  of  this  association.  The 
papers  could  then  be  distributed  among  the  shop  foremen  in 
so  far  as  they  concern  tliem,  and  among  the  inspectors  and 
different  people  we  have  working  upon  certain  lines  of  work, 
and  would  be  an  incalculable  benefit  to  every  member  of  this 
association.  This  paper  itself  and  the  value  of  it  was  brought 
to  my  attention  very  forcibly  a  few  moments  ago  when  the 
assistant  general  manager  of  one  of  the  largest  roads  of  this 
whole  country,  if  not  the  largest, —  wanted  to  know  if  he 
could  not  get  copies  of  this  paper  —  an  indefinite  number  of 
them  —  right  away,  saying  that  he  would  take  them  back  to 
his  men  and  distribute  them.  Now,  if  we  can  get  this  paper 
reduced  to  standard  specifications,  precise  and  exact,  with 
specifications  gotten  out  in  the  form  of  recommendations, 
through  the  appointment  of  this  sub-committee  —  I  agree  with 
Mr.  Evans'  motion,  that  this  is  the  thing  to  do.  I  suggest  a 
vote  of  thanks  to  the  members  of  the  committee.  The  asso- 
ciation is  undoubtedly  indebted,  greatly  indebted  to  them,  and 
I  feel  that  the  work  should  be  continued  through  the  incom- 
ing executive  committee,  or  in  any  way  that  is  proper. 

Mr.  Green  : —  I  do  not  want  to  take  up  much  time  on  ac- 
count of  the  lateness  of  the  hour. 

My  reason  for  seconding  Mr.  Evans'  motion  was,  that 
as  committees  have  been  continued  before  under  like  circum- 
stances, I  did  not  see  anything  wrong  in  asking  that  it  should 
be  done  so  now. 

I  will  explain  my  position  in  regard  to  the  motion: 

The  committee  has  taken  up  the  question  of  lubrication, 
for  both  motor  and  truck  equipment.  The  question  of  lubri- 
cation is  one  of  the  most  important  in  the  successful  opera- 
tion of  a  railway  system,  and  I  thought  that  if  the  committer 
were  continued  for  another  yeear,  it  would  have  a  better 
opportunity  to  gather  more  definite  information  which  would 
enable  it  to  present  the  si^bjcct  in  a  more  complete  form  at 
our  next  convention. 

Oil  lubrication  of  the  old  type  motors,  while  it  has  now. 
been  used  for  several  years,  has  in  a  great  many  cases  proved 
expensive,  and  in   fact,  the  cost  of  lubrication  of  the  most 
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improved  type  of  motor,  which  has  been  designed  for  ou 
lubrication,  is  ofttimes  far  in  excess  of  what  it  should  be  on 
account  of  the  lack  of  knowledge  of  the  men  who  are  in 
charge  of  this  work. 

The  men  on  some  railway  systems  have  shown  vast  im- 
provement within  the  past  three  years  and  have  made  a  large 
reduction  in  their  cost  for  oil  lubrication  and  a  still  larger 
reduction  in  the  cost  of  repairs  to  equipment  on  account  of 
being  better  educated  in  regard  to  this  important  question. 

This  is  my  reason  for  seconding  this  motion.  The  com- 
mittee having  obtained  data  along  this  line,  if  continued 
should  be  able  to  give  us  information  which  would  prove 
valuable  to  all  concerned. 

President  Adams: — There  is  a  little  misunderstanding  in 
relation  to  this  committee.    This  is  a  standing  committee. 

Mr.  Olds: — That  is  a  suggestion  which  I  had  in 
mind  and  the  point  I  was  going  to  make.  I  understood  it 
was  a  standing  committee.  This  committee  should  be  con- 
tinued from  year  to  year,  and  was  touched  upon  by  Mr.  Sim- 
mons. The  separating  of  the  work,  or  appointing  the  sub- 
committees, can  be  left,  I  think,  with  perfect  safety  to  our 
executive  committee  which  will  apportion  it  to  those  best  fitted 
to  handle  it. 

Mr.  Scoit: — ^.I  would  like  to  ask  you  if  this  question 
will  come  up  to-morrow  for  discussion? 

President  Adams: — This  question  will  be  closed  to-night 
at  the  end  of  this  session. 

Mr.  Scott  : —  I  want  to  state  that  on  the  Boston  Elevated 
we  have  operated  a  number  of  lines  on  a  mileage  basis  for 
the  past  year,  an:l  some  longer,  with  good  results.  I  would 
have  mentioned  this  before,  but  I  felt  it  was  my  duty  to  give 
way  to  the  older  members. 

President  Adams: — Not  at  all,  sir.  One  member  is  equal 
to  another  here. 

Mr.  Scott: — We  have  also  done  away  with  the  night 
crews  in  most  of  the  houses  and  have  obtained  good  results. 

President  Adams: — I  think  we  are  a  little  bit  out  of 
.order.    We  have  got  a  particular  motion  before  the  house. 
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Mr.  Green  : —  I  withdraw  my  second  to  the  motion. 

Mr.  Simmons: — I  don't  think  the  motion  is  necessary  at 
all.    It  will  have  to  end  in  the  carrying  of  that  motion. 

Mr.  Evans: — I  supposed  the  discussion  on  the  paper  had 
about  concluded.  I  had  no  intention  to  cut  off  any  discus- 
sion that  any  one  might  make,  although  it  seems  to  me  that 
it  is  rather  late  to  get  into  the  game  now,  as  Mr.  Green  is 
opening  up  oil  lubrication.  I  think,  Mr.  President,  seriously, 
that  this  committee  is  entitled  to  a  vote  of  thanks  from  the 
association;  and  if  consistent,  I  think  that  possibly  the  names 
which  appear  ujx^n  this  committee  should  be  continued  next 
year.  That,  of  course,  is  a  matter  to  be  decided  by  the 
executive  committee,  t::ough  it  appears  to  me  that  if  these 
gentlemen  are  still  willing  to  serve,  with  their  experience  in 
compiling  this  report,  they  would  be  of  great  service  next 
year. 

Mr.  Coffin  : —  I  was  about  to  say  that  I  should  like  to  hear 
more  discussion  on  lubricating  oils  and  bearing  metal,  but 
will  now  second  the  motion  made. 

President  Adams: — I  understand  that  Mr.  Evans  has  a 
motion  before  the  house  which  is  a  vote  of  thanks  from  this 
association  to  the  committee  for  the  w.irk  it  has  done 
in  the  past  year  and  for  this  report.  The  committee  being, 
of  course,  a  standing  committee,  the  matter  of  their  reappoint- 
ment rests  with  the  president  and  the  executive  committee. 
Mr.  Evans,  will  you  state  your  motion  again? 

Mr.  Evans  : —  I  do  not  know  as  it  is  necessary  to  state  the 
motion  particularly.  I  simply  thought  that  we  could  extend 
a  vote  of  thanks  to  this  committee  for  its  valuable  work. 
Since  the  explanation  of  the  president,  it  is  unnecessary  to 
include  the  latter  portion  of  the  motion  which  I  made. 

(Motion  seconded  and  carried.) 

Mr.  Evans: — Before  we  adjourn,  I  would  like  to  say  that 
copies  of  the  report  of  the  Standardization  Committee  are  in 
the  room,  and  those  who  think  they  will  have  time  to  read 
it  before  to-morrow  afternoon,  can  take  a  copy  along. 

President  Adams  : —  There  is  no  further  business  and  the 
meeting  will  stand  adjourned  until  to-morrow  morning  at 
9  o'clock. 
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TUESDAY  MORNING  SESSION. 
October  15,  1907. 

President  Adams  called  the  meeting  to  order  at  10  o'clock. 

President  Adams  : —  The  first  business  this  morning  is  the 
report  of  the  Committee  on  Way  Matters.  The  report  of 
this  committee  is  covered  by  various  papers  and  reports 
enumerated  on  the  program.  Does  Mr.  Simmons,  who  is 
chairman  of  that  committee,  desire  to  make  any  remarks 
in  opening  this  subject? 

Mr.  Simmons: — Mr.  President  and  gentlemen:  As  just 
stated  by  the  president  of  the  association,  the  report  of  the 
Committee  on  Way  Matters  is  embodied  in  the  various  sub- 
committee reports,  and  reports  of  investigations  carried  on 
during  the  year,  which  are  listed  in  the  program.  The  Way 
Committee  was  assigned  by  the  executive  committee .  in  the 
early  part  of  this  year  the  task  of  preparing  two  papers  for 
presentation  before  the  convention,  one  on  the  care  of  urban 
and  interurban  roadbed  and  track,  which  is  at  hand  and  has 
been  prepared  by  Mr.  George  L.  Wilson,  Engineer  of  the 
Twin  City  Rapid  Transit  Co.  of  Minneapolis,  and  that 
paper  will  be  presented  by  Mr.  Wilson.  The  other  paper, 
through  the  inability  of  the  sub-committee  to  whom  the  task 
of  preparing  it  was  assigned,  to  have  it  ready  for  us  at  this 
meeting,  is  not  prepared,  and  at  the  last  minute  we  were 
informed  that  it  could  not  be  gotten  ready,  and  it  is  omitted 
at  this  meeting. 

The  Way  Committee  was  instructed  to  send  out  a  circular 
letter  and  investigate  the  matter  of  rail  corrugations.  A  cir- 
cular letter  was  sent  out  and  a  tabulation  of  the  replies  has 
been  printed  .and  is  at  hand.  The  committee  was  also  re- 
quested to  investigate  any  progress  that  may  have  been  made 
in  concrete  tie  work,  and  a  circular  letter  on  this  subject  was 
sent  out,  but  the  information  which  we  secured  was  so  meagre 
that  practically  nothing  of  value  has  been  received. 

The  Way  Committee  also  appointed  a  sub-committee  on 
rails  which  was  to  act  in  connection  with  the  Standardization 
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Committee,  and  it  has  prepared  what  a,mounts  practically 
to  a  report  of  progress,  with  some  definite  recommendations. 
This  report  will  also  be  read  during  the  present  session.  I 
think  this  is  all  that  the  Way  Committee  desires  to  say  at  this 
time,  and  suggest  that  the  various  papers  be  proceeded  with 
according  to  schedule. 

President  Adams: — The  first  paper  which  we  have  this 
morning,  then,  is  the  paper  on  '*  Care  of  Electric  Railway 
Tracks."  bv  Mr.  G:?orge  L.  Wilson. 

Mr.  Wilson  then  presented  the  following  paper: 

CARE  OF  ELECTRIC  RAILWAY  TRACKS. 

By  George  L.   Wilson,  Engineer,  Maintenance  of  Way, 

Twin  City  Rapid  Transit  Company,  Minneapolis,  Minn. 

Interurban  Track. 

The  conditions  of  interurban  roads  located,  as  all  such  roads 
shotdd  be,  on  a  private  right-of-way,  approach  closely  those  of  steam 
roads.  Many  of  the  methods  used  in  steam  road  practice  as  the  result 
of  years  of  experience  are  required  for  electric  roads. 

Grading,  ballasting,  construction  of  bridges,  culverts  and  crossings, 
care  of  roadbed  and  track  follow  the  same  lines.  The  standard  works 
of  reference  on  these  subjects  apply  with  slight  modifications  to  the 
care  of  electric  roads  and  should  be  diligently  studied  by  those  in 
charge  of  permanent  way. 

The  maintenance  of  the  earlier  and  cheaply  built  electric  roads  has 
demonstrated  that  it  is  economy  to  have  these  roads  built  with  well 
ballasted  track;  ties  and  rails  put  in  as  perfect  condition  in  regard  to 
surface  and  alignment  as  possible.  Then  the  object  in  view  is  to  pre- 
serve them  in  the  same  condition. 

Following  the  purpose  of  keeping  the  track  in  perfect  condition, 
which  includes  drainage,  care  of  switches,  crossings  and  side-tracks, 
we  come  to  the  care  of  the  right-of-way,  cleaning  from  snow  in  winter, 
maintaining  fences,  public  crossings  and  the  making  of  the  company's 
property  attractive  to  the  passengers. 

It  should  be  remembered  that  the  principal  business  of  electric  roads 
at  present,  and  probably  for  a  long  time,  is  the  transportation  of 
passengers,  whose  comfort  and  interest  are  constantly  to  be  kept  in 
mind. 

The  removal  of  rubbish,  weeds  and  unsightly  objects  of  all  kinds, 
inchiding  advertising  signs,  from  the  vicinity  of  the  tracks  is  a  proper 
part  of  the  care  of  the  roadway. 

Company  property  should  be  neatly  arranged  when  stored  and  the 
land  owned  by  the  company  along  the  line  and  at  stopping  places 
ornamented  with  grassy  slopes,  vines  and  shrubbery. 
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At  terminal  and  waiting  points  there  should  be  flower-beds  and  grass 
plots,  instead  of  ragged  grounds  and  piles  of  debris.  Otherwise,  waste 
grounds  can  be  so  improved  that  there  is  something  of  interest  to 
attract  the  passenger's  attention  at  every  point. 

This  is  looking  some  distance  ahead  for  new  lines,  but  it  is  practical 
to  do  a  little,  month  by  month,  and  year  by  year,  until  the  right-of- 
way  becomes  a  boulevard  or  parkway. 

All  passenger  transportation  lines  find  it  desirable  to  make  their 
routes  as  attractive  as  possible.  A  sloping  hillside  cut,  may,  by  the 
proper  planting  of  shrubs,  be  made  beautiful  with  their  flowers  in 
summer  and  gorgeous  with  the  autumnal  foliage.  A  rocky  bank  is 
not  of  itself  attractive,  but  partly  covered  with  vines  it  becomes  an 
interesting  feature. 

Steam  suburban  roads  have  done  considerable  along  this  line  and 
the  lot  of  the  commuter  has  been  cast  in  pleasant  places  thereby.  The 
great  trunk  lines  of  the  country  are  working  to  the  same  end. 
Through  the  Eastern  States  many  of  the  roads  pay  a  great  deal  of 
attention  to  the  making  of  their  station  grounds  attractive.  The 
annual  circular  of  a  transcontinental  line  offering  cash  prizes  to  its 
station  agents  for  the  best  station  flower-gardens  lies  before  the 
writer  and  is  attractively  illustrated  and  directed  to  "  Our  Fellow 
Workers  Among  the  Flowers." 

The  aim  of  every  electric  road  must  be  to  have  its  patrons  attracted 
and  interested  along  the  way  that  the  route  may  seem  both  short  and 
pleasant  and  the  trip  one  to  be  repeated. 

With  the  care  of  interurban  track,  it  is  proper  to  consider  the  men 
as  well  as  the  roadway.  The  growth  of  railroads,  both  steam  and 
electric,  has  required  more  men  than  are  to  be  found  in  the  track 
crews.  It  is  a  fact  that  track  labor  has  been  recruited  from  the  lowest 
paid  classes  with  the  result  that,  ambitious  workmen  have  largely  gone 
into  other  lines. 

Our  first  railways  and  public  works  generally  were  built  by  the 
sturdy  Irish  immigrant,  who  rose  soon  to  more  remunerative  employ- 
ment. In  succession  we  have  had  Scandinavian,  Italian,  Austrian  and 
Polish.  To-day,  the  mass  of  employes  have  no  apparent  interest  in,  or 
regard  for,  the  quality  or  amount  of  work  they  perform.  In  many 
cases  the  foremen  and  officials  can  only  communicate  with  them 
through  interpreters,  and  there  is  an  absolute  lack  of  loyalty  to  the 
interest  of  the  employers.  This  must  be  changed  if  the  best  results 
are  to  be  obtained. 

It  is  not  necessary  that  a  track  crew  should  be  skilled  mechanics, 
but  if  track,  switches,  frogs  and  all  appliances  are  to  be  in  the  best 
working  order,  men  of  a  fair  amount  of  ability  and  some  mechanical 
skill  are  required. 

To  obtain  this  end  the  conditions  must  be  such  that  an  intelligent 
laborer  can  make  a  decent  living  and  have  a  steady  income.    Work 
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should  be  planned  so  as  to  be  distributed  through  the  year  as  far  as 
possible  in  order  that  there  may  be  constant  emplojrment  for  a  nucleus 
of  good  men. 

Let  the  men  from  bottom  to  top  have  an  interest  in  the  results  of 
their  work  and  in  the  efficiency  of  the  section  or  division  where  they 
are  employed.  Make  them  feel  that  it  is  their  company  and  that  they 
are  a  part  of  the  whole  machine.  The  question  of  keeping  skilled 
laborers  who  will  do  good  track  work  is  at  the  bottom  of  the  main- 
tenance of  track  and  the  most  difficult  problem. 

All  interurban  track  should  be  patrolled  daily,  at  least,  and  this 
brings  us  to  the  track-walker  and  his  duties.  This  position  is  above 
that  of  laborer  and  next  to  that  of  foreman.  A  skilled  trackman  who 
is  sober  and  industrious  and  who  can  be  depended  upon  to  see  that 
splices  and  bolts  are  in  adjustment,  drains  and  culverts  open,  who 
will  detect  a^iy  spreading  track  or  broken  rails,  see  that  farm  gates 
are  kept  closed  and  stock  off  the  track,  in  fact,  be  a  general  inspector 
and  caretaker,  is  an  important  person.  ■  It  is  in  a  great  measure  to  his 
fidelity  that  the  safety  of  cars  and  passengers  will  be  due. 

City  Track. 

On  city  tracks  the  care  of  the  roadway,  besides  the  keeping  of 
rails,  switches  and  curves  in  good  order,  includes  more  or  less  of 
cleaning,  sprinkling  and  snow  removal.  In  order  to  determine  the 
practice  of  different  companies  and  for  a  guide  for  future  operation, 
inquiries  on  these  subjects  were  sent  to  sixty  leading  companies.  From 
their  reports,  the  following  notes  have  been  prepared: 

Street  Cleaning. —  In  the  matter  of  cleaning  the  space  occupied  by 
tracks  on  paved  streets,  the  general  practice  is  that  the  municipality 
bears  the  entire  expense,  as  the  theory  is  that  the  cars  do  not  bring 
dirt  onto  the  street  and  the  cleaning  of  the  entire  paved  roadway 
would  have  to  be  done  and  the  expense  borne  by  the  city  if  there  were 
no  tracks. 

The  fact  of  the  tracks  being  in  the  street  does  not  entail  additional 
expense  ^n  the  city.  This  view  has  been  upheld  in  the  courts,  and 
it  appears  that  refuse  and  things  left  on  the  streets  by  pedestrians, 
teams  and  by  storekeepers,  who  often  dispose  of  litter  by  throwing 
or  sweeping  it  into  the  roadway,  should  be  taken  care  of  by  the  city 
authorities.  Inquiries  on  this  subject  were  made  of  sixty  companies  in 
all  parts  of  the  country,  and  of  fifty-seven  replying  and  operating  9,570 
miles  of  track  with  a  tributary  population  of  15,121,000,  it  appears  that 
forty-seven  operating  7,807  miles  of  track,  pay  no  part  of  the  street 
cleaning  expense. 

In  a  few  cities  the  railways  bear  a  part  of  the  street  cleaning  ex- 
pense, this  being  done  either  voluntarily  or  by  charter  requirement 
In  these  cases,  it  should  be  considered  as  a  contribution  or  a  part  of 
the  amounts  paid  by  svay  of  taxation. 
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The  following  are  among  the  prominent  companies  which  assist 
the  cities  in  this  matter: 

Chicago  Union  Traction  Co.    "I         Cost  $123.60  per  mile  for  dean- 
Chicago  City  Railway  Co.        J  ing  and  sprinkling  in  1906. 
South  Chicago  City  Railway  Co. 

Columbus. 

On  79  miles  of  S.  T.  within  city  limits,  partly  on  unpaved  streets, 
cost  for  cleaning  and  sprinkling  was  $13,000  in  1906. 

Cost  per  mile  of  S.  T.,  $164,55. 
Pittsburg. 

Company  pays  for  proportional  part  of  street  occupied  by  tracks. 

New  Orleans. 

Pays  for  sweeping  one  street  only. 

New  York  City. 

Pays  for  sweeping  Broadway  only,  from  Bowling  Green  to  15th  street. 
Twin  City  Rapid  Transit  Co. 

Pays  for  sweeping  its  track  allowance  in  St.  Paul  and  Minneapolis. 
86.12  miles  of  S.  T.  in  1906  cost  $23,475.55.    Cost  per  mile,  $272.56. 

As  street  sprinkling  is  found  to  be  carried  on  satisfactorily  by 
sprinkling  cars,  it  is  believed  that  the  cleaning  of  the  track  allowance 
can  be  done  economically  and  satisfactorily  with  sweeping  machinery 
which  will  take  up  the  debris,  place  it  in  a  receptacle  and  take  it 
away  to  proper  dumping  grounds. 

Street  Sprinkling. —  In  the  large  majority  of  cities  the  street 
sprinkling  is  taken  care  of  by  the  municipal  authorities  without  refer- 
ence to  the  street  railways,  no  part  of  the  expense  being  paid  by  the 
companies.  Returns  from  29  companies,  operating  5,056  miles  and 
having  a  tributary  population  of  10,639,000  show  this  condition: 

Companies  operatinf?  4,500  miles  sprinkle  tracks  only  with  tank 
cars ;  of  these  the  practice  is  so  mixed  that  it  is  difficult  to  know  ho'w 
much  mileage  is  sprinkled.  In  general  it  appears  that  the  more  im- 
portant streets  arc  the  only  ones  sprinkled.  This  is  done  under  re- 
quirement of  state  law  or  city  ordinances.  The  cities  are,  required 
to  furnish  water  without  charge,  though  in  some  places  the  company- 
is  obliged  to  pay  for  the  water ;  in  one  case,  6c.  per  mile  of  track. 

The  business  of  sprinkling  the  whole  of  the  roadway  from  tank 
cars  has  been  developed  to  quite  an  extent ;  one  outside  company 
owning  cars  makes  contracts  with  cities  for  sprinkling  the  roadways 
and  has  in  one  state  250  miles  of  streets  covered.  The  railway  com- 
panies operate  the  cars  for  a  price  per  car-mile.  The  authorities  of  the 
cities  report  that  the  service  is  very  satisfactory.  The  railway  officials 
report  that  this  plan  gives  good  results,  and  while  the  returns  are 
small,  the  conditions  on  the  whole,  are  satisfactory. 

A  number  of  cities  pay  the  railway  companies  directly  for  this 
same  kind  of  service.    Prices  received  by  the  company  for  this  work 
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vary  from  7c.  to  17c.  per  car-mile,  loc.  being  about  an  average.  The 
cost  to  the  property  owners  per  season  is  about  loc.  per  foot  of  street 
or  5c.  per  front  foot. 

The  tank  cars  used  are  of  a  variety  of  types,  from  the  plain  rec- 
tangular box   to  the  cylindrical  steel  tanks,   operated   either  directly ' 
by  gravity,   or  as   pneumatic   sprinklers,   having   the   tank   under   air 
pressure.    The  capacity  is  from  2,500  gallons  to  6,000  gallons. 

Four  thousand  gallons  will  sprinkle  some  six  miles  of  tracks  or 
three  miles  of  entire  roadway.  Any  statements  of  this  kind  are  rather 
indefinite  depending  upon  so  many  conditions.  A  better  idea  of  the 
work  done  is  to  say  that  in  actual  practice  one  car,  making  four  trips 
per  day,  will  care  for  eight  miles  qf  street. 

While  the  returns  for  the  service  are  small,  the  indirect  benefits 
are  of  as  much  or  more  value.  The  freedom  from  dust,  not  only 
decreases  the  expense  of  repairs  to  car  machinery  and  gives  a  better 
contact  between  rail  and  wheel,  but  also,  by  more  comfortable  con- 
ditions for  passengers,  increases  the  pleasure  of  riding  and  other  traffic 
so  much  that  managers  consider  the  expense  more  than  met  by  in- 
creased revenue. 

Oil  Sprinkling. 

The  use  of  oil  for  laying  dust  on  some  streets  and  for  the  road- 
beds of  railways  has  been  extensively  advocated.  It  has  been  tried 
by  a  number  of  roads.  Some  consider  its  use  satisfactory,  but  the 
greater  number  have  not  put  it  into  extensive  use.  The  heavy  asphalt 
oils  of  California  appear  to  give  the  best  results,  while  in  the  Central 
and  Eastern  States  a  so-called  "  Roadbed  "  oil  prepared  by  the  Stand- 
ard Oil  Company  has  been  used,  more  or  less  experimentally,  for  ten 
or  twelve  years. 

Among  the  steam  roads  that  have  used  oil  arc:  The  Boston  & 
Maine,  Boston  &  Albany,  Central  Railroad  of  New  Jersey,  Long 
Island  Railroad,  Delaware  &  Hudson,  Santa  Fe,  Chicago,  Burlington 
&  Quincy,  Oregon  Short  Line,  Chicago  &  Alton  and  the  Southern 
Pacific;  the  latter  the  most  extensively,  having  used  it  for  five  or  six 
years  on  about  nine  hundred  miles  of  road. 

In  practice  the  roadbed  is  sprinkled  with  about  2,000  gallons  per 
mile  for  the  first  application.  After  the  first  dressing,  the  quantity 
may  be  lessened  to  600  or  1,000  gallons  per  mile  annually,  though  some 
parties  claim  that  two  applications  annually  are  needed.  The  sprink- 
ling appliances  used  and  the  process  are  claimed  to  be  controlled  by  a 
Chicago  firm,  which  charges  a  royalty  of  $10  per  mile  for  its  use  for 
the  first  application;  no  charge  being  made  for  subsequent  sprinklings. 

Few  electric  roads  have  used  oil.  The  Los  Angeles  Pacific  reports 
its  use  on  unpaved  city  streets  and  states  that  three  coats  per  year 
are  desirable.  At  60  cents  per  barrel,  the  cost  per  mile  of  double 
track  is  $100.    San  Francisco  reports  its  successful  use  on  macadam 
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streets  outside  the  city  limits.  The  Brooklyn  Rapid  Transit  Company 
is  experimenting  with  forty  miles  of  track  on  its  suburban  lines  on 
private  right-of-way  where  the  pleasure  riding  is  very  heavy  and  the 
roadbed  of  sandy  material. 

From  the  reports  of  roads  using  oil,  it  appears  that  managers  of 
the  steam  roads,  at  least,  do  not  consider  its  use  profitable  and  there 
is  no  general  movement  to  adopt  it.  On  electric  roads  on  private 
right-of-way  or  on  macadam  outside  of  built-up  sections  of  cities,  it 
may  prove  to  be  economical  where  the  oil  is  obtained  at  a  low  price, 
especially  on  sandy  roads  leading  to  pleasure  resorts.  The  accom- 
panying memoranda  in  regard  to  the  practice  and  cost  may  be  of 
interest. 

Boston  &  Maine  Railroad  Co. 

Has  used  oil  in  1899^  Covered  about  400  single-track  miles.  Uses 
2,000  to  3,000  gallons  per  mile.  Price  of  oil,  2.7SC.  per  gallon.  Average 
cost,  $100  per  mile. 

Boston  &  Albany  Railroad  Co. 

Made  experiments  for  three  years,  1898-1900.  Used  2,000  gallons 
per  mile  first  year,  600  gallons  second  year,  1,000  gallons  third  year. 
Oil  per  gallon,  2.75c.    Cost  per  mile  of  track,  $80. 

Central  Railroad  of  New  Jersey. 

Will  use  oil  on  Sea  Shore  Line  for  dusty  season.  Use  apparatus 
constructed  at  its  own  shops.    Pay  a  royalty  for  the  process. 

Long  Island  Railroad  Co. 

Use  oil  on  crossings.  Cost,  $125  per  mile.  Use  600-gallon  tank 
cars.  Oil  costs,  2.4c.  per  gallon;  600  gallons  used  per  mile.  Re- 
sults on  cinder  and  gravel  ballast  satisfactory. 

Delaware  &  Hudson  Railroad  Co. 

From   1896  to   1900  oiled  road  from   Saratoga  to  Plattsburg,   188 
miles.    Used    roadbed    oil    prepared   by    the    Standard    Oil    Company.  ■ 
Price,  2.75c.  to  4.75c.  per  gallon.    For  2,000  gallons  per  mile  cost  was 
$100.    Kept  dust  down,  but  its  use  has  been  given  up;   1,000  gallons 
per  mile  every  other  year  would  be  sufficient. 

Oregon  Short  Line. 

Reports  using  a  little  oil  on  a  branch  line  which  kept  down  dust 
till  track  was  ballasted. 

Brooklyn  Rapid  Transit  Co. 

Reports  that  some  track  on  private  right-of-way  has  been  sprinkled 
for  two  years.  Will  sprinkle  forty  miles  in  1907.  Results  satis- 
factory. 

Chicago  &  Alton  Railroad  Co. 

Use  crude  oil  at  3c.  per  gallon  for  sprinkling  road  crossings  only. 
Stone  ballast  on  rest  of  road  and  does  not  need  it. 
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Southern  Pacific  Railroad  G). 

Has  used  oil  for  five  or  six  years;  900  miles  of  track  oiled.  May 
use  up  to  4,000  gallons  per  mile.    Pays  $10  per  mile  royalty. 

San  Franosco  Electric  Railway  Co. 

Uses  oil  on  macadam  streets,  but  not  inside  city  limits. 

Los  Angeles  Pacific  Co. 

In  Los  Angeles  on  unpaved  streets  an  occasional  coat  of  oil  is 
applied.  Generally,  oiled  streets  are  sprinkled  three  times  per  year. 
Cost,  $100  per  mile  of  double  track. 

Snow  Removal. 

The  universal  practice  with  reference  to  snow  is  to  keep  the  tracks 
open  for  service  by  the  use  of  plows  and  sweepers  during  and  imme- 
diately after  each  snow  fall.  The  snow  thus  deposited  on  the  rest  of 
the  roadway  is  left,  so  far  as  it  can  be  done,  without  impeding  travel 
At  crossings  and  congested  points  in  business  districts  all  companies 
assist  in  removing  snow  as  promptly  as  possible  by  the  use  of  cars 
and  teams. 

When  it  is  necessary  to  remove  snow  from  roadway  the  companies 
generally  pay  the  cities  one-third  or  one-half  the  expense  incurred  on 
the  whole  street.  In  some  cases  the  cities  and  railway  companies 
divide  the  streets,  the  railways  taking  care  of  a  sufficient  number  of 
them  to  make  up  the  same  area  as  their  total  track  allowance.  One 
company  takes  one  side  of  the  streets  and  changes  sides  annually. 
This  is  reported  as  working  well  in  a  city  of  60,000  people. 

Cost. —  In  many  cities  no  separate  account  of  this  expense  is  kept, 
and  owing  to  the  fact  that  conditions  vary  so  widely  between  southern 
and  northern  locations,  no  satisfactory  comparison  of  costs  is  practical. 

Figures  given  show  results  of: 

$1741  per  mile  of  S.  T.  in  a  city  of  175,000  with  140  miles  of 
track  in  the  Central  States  (Indianapolis)  for  an  average  winter.  In 
Chicago,  1906-7,  the  cost  was  $41.13  per  mile  of  S.  T.  for  the  Chicago 
City  Railway  Co.,  while  in  Milwaukee,  85  miles  away,  but  a  very 
small  expense  was  incurred.  Another  lake  city,  Detroit,  reports  $35 
per  mile  for  an  average  winter.  Duluth  gives  $45.45  for  an  average 
winter.  Toronto  reports  on  98  miles  of  S.  T.  in  1904-5,  a  cost  of 
$102.04  per  mile  for  one-third  of  street  area. 

Providence,  R.  I.,  reports  a  cost  of  $148  per  mile  of  single  track 
in  1906  and  1907.    Here  all  snow  over  four  inches  in  depth  is  removed. 

President  Adams: — Gentlemen,  I  feel  sure  we  all  appre- 
ciate the  efforts  Mr.  Wilson  has  put  forth  in  connection  with 
this  very  valuable  paper,  and  I  hope  that  we  will  have  a  full 
discussion  upon  it.  I  will  ask  Mr.  Ackerman,  Engineer  of 
Maintenance  and  Way,  of  the  Columbus  Railway  &  Light  Co., 
Columbus,  Ohio,  to  open  the  discussion. 
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Discussion  of  Mr.  Wilson's  Paper. 

Mr.  Ackerman  : —  One  of  the  first  things  which  Mr.  Wil- 
son mentions  is  the  matter  of  ballast.  Right  in  line 
with  that  is  the  matter  of  original  construction.  Of  course, 
the  maintenance  bills  for  a  long  time  after  the  work  is  put 
down,  depend  largely,  and  very  largely,  on  the  original  con- 
struction. Too  many  of  our  companies  have  gone  through 
the  streets  and  suburbs  and  levelled  off  the  ground  —  what- 
ever it  may  be,  clay,  sand,  or  what  not  —  and  put  down 
their  construction,  and  where  the  cities  require  it,  have  put 
a  little  foundation  under  the  pavement  and  laid  both  pave- 
ment and  track.  You  all  know  the  result:  low  joints,  low 
tracks,  freezing  of  the  pavement  and  settling  of  the  tracks. 
This  is  likewise  true  with  the  suburban  tracks.  I  was  some- 
what startled,  in  keeping  account  of  suburban  track,  to  find 
that  one  line,  running  into  the  country  about  thirteen  miles, 
requires  a  greater  outlay  for  maintenance  than  does  the 
average  city  tracks  in  paved  streets,  including  the  paving. 
I  refer  to  labor  and  not  to  material.  The  labor  bills  are 
larger  on  suburban  track  than  on  the  average  city  track. 

The  matter  of  keeping  clean  the  right-of-way  I  think  is 
very  important,  and  Mr.  Wilson  has  brought  the  matter  out  in 
good  shape.  When  we  go  for  a  drive,  we  certainly  select  the 
most  beautiful;  when  wx  go  for  a  car  ride  we  do  the  same 
thing.  It  is,  therefore,  to  the  advantage  of  every  company 
to  keep  its  right-of-way  clean  and  in  trim  shape.  Further- 
more, the  cleaning  of  vegetation  from  the  immediate  vicinity 
of  the  track,  which  is  the  universal  practice  of  all  steam 
lines,  is  not  done  by  all  electric  lines.  The  vegetation  has 
the  effect  of  decaying  the  timber,  and  in  that  way  is  very 
detrimental.  Then,  again,  the  inferior  bp.lh?st  which  might 
have  been  originally  used  —  sometimes  even  dirt  —  is  detri- 
mental to  the  timber  and  any  material  which  will  not  dry 
out  readily,  like  sand,  is  very  detrinental.  I  venture  to  say 
that  the  best  of  white  oak  timber  will  not  last  half  as  long 
under  such  conditions  as  it  will  on  good  ballast. 

There  is  one  point  that  was  net  touched  upon  which  I  think 
all  of  the  companies  should  fall  in  line  with,  and  that  is  the 
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use  of  some  sort  of  preservative  on  the  timber.  Many  of 
us  are  forced  to  put  timber  in  the  track  under  conditions 
which  are  not  the  best,  and  if  th«  timber  is  not  treated  with 
a  preservative  it  decays  very  quickly. 

Another  point  brought  out  in  Mr;  Wilson's  paper  which 
I  think  it  would  be  well  for  the  management  of  many  roads, 
to  consider,  and  that  is  the  matter  of  the  track  force.  Most 
of  the  street  railroad  companies  are  getting  the  worst  labor 
in  America.  We  are  depending  upon  foreign  labor  largely, 
and  many  of  us  are  forced  to  pay  smaller  wages  for  it  than 
the  contractors  who  are  working. next  to  us.  The  steam  line 
people  employ  men  who  are  largely  from  the  smaller  villages, 
dividing  their  roads  into  sections,  and  in  this  way  they  are 
enabled  to  get  a  better  class  of  labor  at  lower  cost  than  are 
the  city  street  railways. 

In  our  city  we  recently  had  the  Board  of  Public  Works 
pass  a  resolution  fixing  the  pay  for  labor  of  all  city  em- 
ployees 25  c^nts  a  day  more  than  our  street  .contractors  were 
paying.  The  street  railroad  company  was  paying  10  cents 
a  day  less  than  the  contractors.  You  can  see  the  natural 
result. 

It  is  my  opinion  that  the  street  railways  should  look  for 
the  best  labor  available^  I  mean  th?t  the  wages  should  be 
such  as  to  attract  the  best  labor;  certainly,  the  maintenance 
of  street  railways  requires  men  of  some  mechanical  ideas, 
and  if  you  do  not  have  them  you  cannot  maintain  your  road 
unless  you  are  present  at  and  overlook  every  job.  I  have 
frequently  gone  into  a  street  where  our  men  had  completed 
work  and  found  bolts  loose,  bonds  not  replaced,  some  work 
not  up  to  the  proper  elevation,  pavements  laid  out  of  sur- 
face, etc.,  etc.  So,  I  say,  gentlemen,  the  matter  of  wage*^ 
ought  to  be  considered  more  carefully  by  our  managers.  I 
do  not  take  this  stand  with  a  view  of  increasing,  but  of  de- 
creasing cost  of  maintenance  by  getting  effective  labor. 

As  to  the  point  raised  as  to  the  hours  of  labor,  we  Ameri- 
cans are  working  possibly  fewer  hours  every  year.  I  have 
an  Italian  foreman  who  employs  about  30  men  and  he  pays 
them  $1.65  a  day  each,  or  16.5  cents  an  hour.  While  other 
men  were  paying  more  money  to  their  laborers,  I  found  that 
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my  Italians  were  practically  loafing.  They  thought  that  they 
were  lo  cents  a  day  underpaid,  and  the  result  was  that  th^ 
gave  me  about  50  per  cent,  of  their  labor  —  that  is,  they  were 
only  working  at  about  50  per  cent,  of  their  capacit)'.  I  in- 
creased wages  10  cents  a  day,  with  the  result  that  I  got  the 
best  Italian  labor  in  the  city,  and  I  believe  I  secured  fully 
30  to  40  per  cent,  more  work  from  them.  It  was  startling 
to  me  to  see  the  result  of  the  increase  of  10  cents  a  day  in 
the  wages  of  these  Italians.  They  were  all  anxious  to  get 
in  every  hour  possible. 

The  matter  of  maintaining  city  work  was  brought  out  by 
this  paper  very  nicely.  I  think,  however,  that  there  might 
be  still  further  discussion  on  the  matter  of  pavement  repairs. 
We  all  know  that  there  is  a  large  percentage  in  our  main- 
tenance bills  which  goes  to  the  repair  of  pavenicnis.  This 
is  quite  frequently  caused  by  defective  foundations,  as  well 
as  tlie  wearing  of  the  surface.  Certainly  where  a  defective 
foundation  exists,  the  pavement  will  go  to  pieces  in  short 
order.  I  have  found  it  necessary  to  remove  some  old  founda- 
tions that  were  hurriedly  built  and  replace  them  with  a  better 
quality  in  order  to  reduce  the  maintenance  bills  on  pave- 
ments. 

I  think  those  who  use  bolted  joints  have  a  great  deal  of 
trouble  in  the  care  of  railway  tracks.  They  require  consider- 
able labor  to  keep  them  in  repair.  I  have  practiced  universally 
the  plan  of  replacing  the  old,  worn,  and  out-of-date  joints 
with  a  modern  style  wherever  the  street  is  disturbed,  but 
in  that  manner  it  takes  a  long  time  to  entirely  equip  the  line. 
However,  I  believe  it  is  policy  to  do  so.  I  have  one  line 
where  the  joints  were  in  bad  shape,  and  a  few  years  ago  it 
was  electrically  welded.  I  found  that  a  great  advantage  in 
holding  old  work  together. 

I  think  this  paper  embraces  matters  which  might  be  dis- 
cussed by  many  of  us,  and  a  great  many  of  the  gentlemen  who 
are  present  are  more  capable  of  doing  this  than  I.  However, 
I  thank  you  for  the  privilege  of  being  permitted  to  open  the 
discussion,  but  I  feel  as  though  I  have  not  been  equal  to 
the  task. 
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President  Adams  : —  Gentlemen,  I  only  hope  we  may  hear 
from  a  few  more  gentlemen  like  Mr.  Ackerman  on  this  dis- 
cussion. 

Mr.  Clark  : —  I  am  reminded  of  the  time  of  the  coronation 
dinner  in  England.  Mr.  Dooley  said  they  all  went  in  ac- 
cording to  rank  —  the  rankest  first.  Here  I  am,  the  most 
modest.  I  am  just  going  to  talk  along  the  line  they  did 
yesterday  —  inspect,  inspect,  inspect,  and  I  am  going  to  say, 
machinery,  machinery,  machinery.  And  so,  instead  of  try- 
ing to  do  your  work  with  brawn  and  muscle,  I  believe  in 
using  your  brain  a  little,  and  using  machinery.  On  a  road 
that  I  was  connected  with  we  had  lots  of  machinery,  and 
would  have  had  more,  if  I  could  have  gotten  it.  We  had  a 
couple  of  derrick  cars,  two  Jaig  derricks  in  the  yard,  stone 
crushers,  and  everything  that  went  to  do  away  with  labor. 
I  find,  for  instance,  that  a  little  derrick  car  can  go  out  and 
replace  a  switch  with  about  six  men,  the  derrick  car  taking 
the  whole  switch  out  and  throwing  the  new  one  in,  after 
which  it  is  simply  bolted  up  and  the  work  is  done.  With  der- 
ricks in  the  yard,  as  we  had  to  buy  our  broken  stone  delivered 
on  freight  cars,  this  was  unloaded  with  a  bucket.  We  had  a 
single  rope  hoist  grab  bucket  and  the  stone  was  unloaded  for 
about  a  cent  a  ton.  Of  course  you  know  by  hand  that  that 
couldn't  be  done  for  less  than  probably  7  or  8  cents.  We 
had  a  big  stone  crusher,  so  that,  all  the  old  stone  that  was 
taken  off  the  street  and  all  that  we  could  steal  from  the 
contractors  was  taken  to  the  yard  and  crushed  up.  We  didn't 
waste  anything.  With  the  concrete  mixers  —  well,  I  have 
little  to  say  on  that  subject.  I  made  a  mistake  once  and 
didn't  get  the  right  one. 

Mr.  Kirwin  —  I  will  speak  for  him  if  he  isn't  here  — ' 
told  me  of  a  little  scheme  that  he  had  for  cutting  the  weeds 
along  the  right-of-way.  He  dragged  25  40-ft.  chains  behind 
a  car  over  his  right-of-way;  just  sends  that  car  around  over 
the  different  suburban  lines,  and  by  the  time  that  it  has  gone 
from  one  end  of  the  line  to  the  other,  the  weeds  are  pretty 
well  knocked  out.  I  don't  know  as  I  know  of  any  others 
just  now. 
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Mr.  Simmons: — I  agree  with  Mr.  Clark  in  his  statement 
that  machinery  will  tend  largely  not  only  to  reduce  the  cost 
in  track  construction  and  maintenance,  but  it  will  also  tend 
to  make  the  work  more  exactly  and  carefully  done,  because 
if  your  machines  are  properly  designed  to  do  the  work  you 
are  not  depending  on  the  uniformly  bad  judgment  of  the 
laborer  and  usually  of  the  sub-foreman  in  charge  of  doing 
the  same  work  by  hand.  But  I  believe  in  amplifying  even 
the  use  of  your  machinery  by  preparing,  through  your  office, 
and  engineering  forces,  written  specifications  and  blueprints, 
covering  every  item  of  your  work;  and  that  these  be  pre- 
pared in  sufficient  number  that  every  one  can  be  supplied 
with  them.  The  division  roadmaster  knows  what  he  is  doing, 
and  there  is  only  one  way  to  do  it.  If  you  couple  these  speci- 
fications with  your  machinery  and  also  apply  them  to  such 
work  as  cannot  be  done  by  machinery,  I  think  your  results 
will  be  uniform;  and  if  the  office  force  and  the  head  of  the 
department  is  sufficiently  able,  the  results  will  be  as  economi- 
cal as  it  is  possible  to  get  them. 

Mr.  Wilson  speaks  of  the  beautifying  of  the  roadway;  and 
in  that  connection  I  would  like  to  say  that  we  have  opened 
in  our  standard  classification  of  accounts,  an  account  under 
its  own  number,  which  is  described  as  Parking  and  Beautify- 
ing of  Roadway,  and  at  our  various  stations  where  there  is 
any  extra  ground,  we  put  it  into  a  sward  and  plant  some 
flowers  in  beds,  properly  arranged ;  and  I  am  arranging  now 
at  one  point  on  our  system  to  put  in  some  greenhouses  where 
we  will  raise  our  own  plants  and  shrubs  to  use  for  that 
purpose.  We  go  to  the  extent  of  painting  all  our  poles  in  a 
given  way.  We  paint  our  poles  white  with  a  black  base  up 
to  a  certain  uniform  distance  above  the  level  of  the  rail,  and 
it  is  our  belief  that  all  of  this  work  will  pay  —  simply  from 
the  fact  that  people  will  take  a  ride  over  one  of  the  lines, 
see  the  little  beauty  places  here  and  there,  and  come  back 
saying  without  knowing  why,  that  it  has  been  an  enjoyable 
trip.  They  go  again,  or  their  friends  go,  and  in  that  way  the 
people  themselves  promote  your  business.  I  think  that 
feature  of  the  care  of  roadway  is  a  very  important  one 
indeed. 
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Th€  question  of  track  walkers,  which  Mr.  Wilson  took 
up,  is  also  an  important  one.  I  think  that,  particularly  as 
h  applies  to  the  interurban  roads,  the  track  walker  proposi- 
tion is  a  good  one.  We  have  track  walkers  and  we  are  pre- 
paring for  them  specifications  and  instructions  which  include 
not  only  the  inspection  of  the  track  and  the  joints  and  various 
conditions  pertaining  to  the  mechanical  features,  but  also  the 
closing  of  the  gates  along  the  right-of-way  as  they  pass  by 
and  see  places  where  the  farmer  has  inadvertently  left  gates 
open;  also  many  other  things  of  that  kind  are  to  be  in- 
cluded in  the  track  walker's  3pecifications.  In  this  way  the 
track  walker  does  not  become  a  burden,  but  enough  important, 
items  of  work  are  put  upon  him  to  more  than  warrant  his 
wages.  Each  track  walker  carries  a  copy  of.  the  specifica- 
tions so  that  the  work  of  this  force  is  uniformly  done. 

The  question  of  paving  repairs  on  city  streets  is  in  my 
opinion  largely  a  tradition  that  has  been  handed  down  to 
us  from  horse  car  days.  The  present  cars  do  not  wear  out 
the  pavement,  although  some  of  our  city  authorities  justify  the 
placing  of  these  repairs  on  the  companies  by  saying  that  the 
tracks  and  joints  go  down  and  the  pavement  rises  through 
frost  and  other  things.  I  think  all  these  questions  would  be 
eliminated  if  both  the  track  and  the  pavement  are  laid  prop- 
erly; and  if  laid  at  the  same  time  and  ^standard  specifications 
be  followed,  either  Tee  or  any  other  rail  may  be  used.  I  know 
this  is  heresy  with  a  great  many  of  our  Eastern  brothers ;  but 
we  have  proven  it  in  the  West  in  very  many  instances  and 
we  would  be  very  glad  to  show  tracks  which  have  been  in  for 
many  years  and  which  are  at  present  just  as  perfect  as  any 
grooved  girder  rail  that  may  be  shown  in  any  other  place  in 
the  country.  The  whole  question  comes  back  to  doing  the 
work  well,  doing  it  uniformly,  and  understanding  the  specifica- 
tions. I  hope  this  association  is  to  go  into  the  matter  of 
standard  specifications  very  thoroughly,  because  I  think  it  is 
the  key  to  perfection  in  all  lines  of  work  and  is  at  the  present 
time  particularly  applicable  to  the  way  department.  I  believe 
these  departments  have  been  run  in  a  more  haphazard  fashion 
than  the  other  departments  of  the  companies.    We  find,  or  did 
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find  a  few  years  ago,  that  a  foreman  on  one  class  of  work 
was  doing  his  work  one  way,  and  the  foreman  in  another 
direction  was  doing  his  work  in  a  very  different  manner.  The 
result  was  that  different  lines  of  work  were  being  followed 
on  the  same  system.  For  instance,  the  drainage  ditches  at  the 
side  of  the  right-of-way  were  two  feet  from  the  fence  line  in 
one  case  and  four  feet  in  another,  and  the  result  was  hetero- 
geneous. If  you  will  prepare  standard  specifications  as  to  how 
the  ditches  should  be  dug  and  send  them  out  to  the  men  so 
that  every  man  is  working  absolutely  with  the  same  idea,  the 
result  is  uniformity.  The  specifications  are  prepared  by  the 
office  force,  in  consultation  with  the  different  roadmasters 
and  combining  the  ideas  of  all  of  them,  they  are  brought  up 
to  the  head  of  the  department  for  a  final  approval.  After 
his  suggestions  are  gone  into,  the  specifications  are  gotten  out, 
and  with  the  necessary  blueprints,  are 'turned  over  to  all  the 
force,  thereby  insuring  uniformity  in  results.  You  simply 
have  to  go  out  and  see  that  the  man  is  doing  his  work  ac- 
cording to  the  specifications.  The  question  of  help  which  as  we 
all  know,  is  a  very  important  one,  has  become  also  a  difficult 
one,  particularly  as  applied  to  the  large  cities.  The  padrone" 
system  among  these  foreign  laborers  is  very  detrimental  to 
the  securing  of  good  work ;  and  I  believe,  with  some  of  the 
other  speakers  here,  that  paying  the  best  wages  that  are  paid 
to  the  common  laborer  is  one  of  the  ways  to  get  at  the  matter. 
If  you  pay  the  highest  scale  of  wages  you  will  find  that  t'le 
laborers  will  prefer  to  work  for  a  large  corporation  from 
whom  they  receive  monthly  checks  without  any  difficulty,  to 
working  for  ordinary  city  contractors,  a  great  many  of  whom 
do  not  always  pay,  of  if  they  do,  do  not  pay  promptly.  But 
these  people  don't  think  very  far  and  if  your  wages  are  a 
little  lower  than  the  other  people  they  leave  you  and  work  for 
the  contractor.  If  you  p^y  at  least  as  high  wages  as  any  of 
the  contractors,  the  probabilities  are  you  can  retain  a  uni- 
form class  of  help.  On  the  intern rban  lines,  I  do  not  think 
that  this  is  as  hard  a  proposition,  in  that  you  can  secure  most 
of  your  help  by  employing  the  farmer  boys  in  the  small  towns 
or  villages  along  the  lines,  and  by  having  your  section  gangs 
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stationed  at  outlying  points,  you  are  then  able  to  secure  a  far 
better  class  of  labor.  We  help  to  encourage  the  feeling  of 
interest  in  the  work,  which  Mr.  Wilson  suggests,  by  offering 
to  the  section  foremen  annual  or  semi-annual  prizes  for  the 
best  showing,  and  this  has  been  in  effect  for  a  couple  of  years 
past.  We  find  that  it  has  a  very  good  effect  among  the  section 
foremen.  They  compete  with  one  another  as  to  the  general 
appearance  of  their  lines,  and  our  president  and  general 
manager,  Mr.  Beggs  himself,  participates  in  the  inspection 
which  decides  the  prizes.  I  think  that  this  is  leading  in  the 
right  direction. 

President  Adams: — Mr.  Simmons*  remarks  on  the  ques- 
tion of  uniform  specifications  in  this  maintenance  of  way 
question  are  very  pertinent.  I  believe  it  is  a  little  difficult 
to  hear  in  this  room,  and  it  will  be  more  satisfying  if  the 
members  when  making  remarks  will  try  to  place  themselves 
in  such  a  position  that  the  stenographer  and  the  majority  of 
the  other  members  in  the  room  can  hear  them  at  the  same  time. 

Mr.  Schreiber: — Mr.  Wilson's  paper  is  fnteresting  from 
the  point  of  view  of  the  data  which  is'gathered  on  obligations 
of  the  different  railroad  corhpanies  as  to  the  removal  of  the 
debris  from  the  streets,  and  for  sprinkling.  The  speaker  had 
occasion  to  recently  investigate  the  advisability  of  using  water, 
oil  or  tar  on  a  particular  property,  and  it  may  be  interesting 
to  bring  it  out  in  connection  with  the  paper.  It  was  found  that 
the  cost  of  water,  using  ordinary  sprinkling  tanks,  was  about 
half  a  cent  per  running  foot  of  single  track  per  season,  and 
from  oil  was  three  or  four  cents  per  running  foot  per  season.- 
Those  figures  for  oil  I  think,  approach  those  used  by  Mr. 
Wilson.  And  water  gas  tar  was  also  investigated.  This  is 
quite  a  fluid  material  and  runs  readily,  especially  when  it  is  dis- 
tributed in  the  sunlight.  It  lends  quite  an  asphaltic  finish  to 
a  macadam  paving,  increases  the  durability  to  a  considerable 
extent,  and  is  somewhat  less  costly  than  oil.  However,  the 
water  was  used  on  account  of  the  great  advantage  in  cost. 

I  might  say  a  word  about  the  use  of  machines  in  connection 
with  track  work.  I  think  that  is  what  we  are  all  coming  to, 
and  I  don't  believe  there  is  any  department  of  railroad  service 
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that  is  so  far  behind  the  times  in  labor  saving  devices  as  the 
track  department.  Some  of  the  disadvantages  in  using  track 
machinery  on  streets  of  cities  are  the  trouble  from  interefering 
with  traffic,  noise,  and  the  complaints  of  the  authorities,  which 
are  serious  propositions  to  overcome.  Recently  we  had  a  con- 
crete mixer  that  seemed  to  be  very  promising;  but  the  first 
time  it  was  brought  out,  three  horses  ran  away,  and  on  ac- 
count of  this  and  other  complaints  we  were  not  allowed  to 
bring  the  machine  on  the  street  again. 

Speaking  about  rules^  I  have  noticed  on  several  roads  that 
they  have  a  book  of  rules  for  care  of  track  and  roadway  that 
is  distributed  to  the  roadmasters,  foremen,  and  subforemen. 
I  am  sure  that  Detroit  has  such  a  code  of  rules.  I  believe  it 
would  be  an  interesting  subject  for  a  special  committee  to 
work  upon  with  the  view  of  establishing  a  standard  code  of 
rules,  and  submit  them  to  the  association  for  approval. 
Construction  could  not  be  included  very  well,  because  each 
property  is  different;  but  in  the  maintenance  and  care  of 
tracks  there  are  a  great  many  practises  in  which  the  mode  of 
procedure  is  more  or  less  common. 

Mr.  Adams  : —  I  believe  Mr.  Whipple,  the  chairman  of  the 
Entertainment  Committee,  would  like  to  make  a  remark  or 
two. 

Mr.  Whipple: — The  officers  and  the  executive  committee 
are  asked  to  be  present  with  their  wives  and  ladies  at  9  o'clock 
this  evening  at  the  Marlboroiigh-Blenheim.  We  have  tried 
to  reach  every  one  separately,  but  have  not  succeeded  and  the 
whole  association  is  asked  to  be  present.  And  for  the  theatre 
party  to-morrow  night  the  tickets  will  be  distributed  between 
the  hours  of  eleven  and  one  —  Mary  Mannering  at  the  Savoy 
Theatre  and  the  "  Top  o'  the  World "  at  Young's  Pier 
Theatre.  The  tickets  will  be  distributed  from  one  of  the 
box  offices  at  the  end  of  the  steel  pier. 

Mr.  Adams: — The  secretary  has  kindly  provided  some  at- 
tendance cards  and  they  have  been  placed  on  the  chairs  in 
order  that  the  members  may  fill  them  out.  The  official  photo- 
graph will  be  taken  at  12  o'clock.  I  will  leave  Mr.  Simmons 
in  the  chair  for  a  few  minutes. 
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(Vice-President  Simmons  in  the  chair.) 

Vice-President   Simmons; — We  would  like  to  proceed 
with  the  discussion  of  this  paper. 

Mr.  Reed: — I  used  to  be  a  "way  man."  I  notice  that  Mr 
Wilson  takes  up  the  matter  of  snow  removal.  It  is  some- 
thing that  interests  all  city  railways,  and  I  thought  it  might  be 
of  interest  to  explain  the  method  used  in  New  York  for  the 
past  four  or  five  years  —  a  system  conceived  by  Major  Wood- 
bury, Commissioner  of  Street  Cleaning.  The  matter  was  gone 
into  very  thoroughly  by  him  with  others  who  had  experience 
in  the  line.  For  years  the  snow  was  removed  from  the  streets 
both  by  the  street  railway  company  and  the  city  under  an 
agreement  whereby  the  street  railway  company  cleaned  certain 
streets  from  building  line  to  building  line,  of  area  equaHng  the 
area  that  they  were  under  statute  obliged  to  clean  throughout 
the  entire  snow  removal  districts.  Tickets  were  issued  for 
each  cartload  of  snow  removed  and  a  great  many  tickets 
evidently  issued  for  snow  that  wasn't  removed.  There  is  no 
question  but  that  there  was  any  quantity  of  stealing.  We  tried 
to  watch  it  as  best  we  could  utilizing  our  foremen,  timekeepers, 
etc.,  to  check  the  amount  of  tickets  issued.  Then  Major 
Woodbury  proposed  paying  for  snow  removal  by  cubic  yard 
of  fall.  It  struck  me  as  a  very  fair  way  to  get  at  it.  It  would 
stop  entirely  the  matter  of  stealing  as  far  as  the  city  or  the 
railway  company  was  concerned ;  if  any  one  got  stuck  it  was 
the  contractor  —  it  was  up  to  him.  I  thought  it  wise  to  have 
the  city  try  the  system  for  one  or  two  years  before  we  should 
adopt  it  which  they  did.  The  city  paid  the  first  year  some- 
thing like  27  cents  per  cubic  yard  of  fall,  which  was  equal  to 
about  90  cents  per  cubic  yard  of  snow  handled  —  a  tremen- 
dously high  price.  We  estimated  that  in  the  city  of  New  York 
the  average  shrinkage  was  somewhere  between  70  and  80  per 
cent.  The  contracts  for  the  last  few  years  have  been  let  for 
20  cents.  The  railroad  company  was  able  to  let  the  contract 
for  from  12  to  14  cents  per  cubic  yard  of  fall,  and  making  a 
computation  at  the  end  of  the  season,  we  found  it  cost  a  little 
bit  more  than  the  old  method  of  removing  by  cartload,  but  we 
had  the  streets  cleaned ;  whereas  by  the  old  method,  if  we  left 
so  many  yards  of  snow  on  the  streets,  so  much  money  was 
saved,  a  temptation  which  the  way  man  found  hard  to  resist. 
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The  better  cleaning  made  a  big  improvement,  not  only  in  the 
running  of  cars,  but  we  got  the  streets  cleaned  so  we  were 
able  to  get  up  to  the  full  earnings  in  a  very  short  time.  I 
think  it  is  a  matter  that  is  well  worth  thinking  of  by  those  who 
are  obliged  to  clean  any  amount  of  streets  by  the  contract 
method.  In  some  places  the  railroad  companies  are  enabled  to 
remove  snow  by  cars.  That  has  seenled  to  be  in  New  York  up 
to  the  present  time  impracticable.  The  contract  method  re- 
ferred to  is  something  of  a  gamble.  In  a  snowfall,  when  the 
temperature  is  low,  50  per  cent,  instead  of  20  to  30  per  cent, 
has  to  be  carted  away,  and  the  contractor  that  takes  it  for  14 
cents  per  cubic  yard  of  fall  loses  money;  whereas  in  a  storm 
that  comes  immediately  before  a  thaw,  the  contractor  makes 
money,  and  in  justice  to  the  contractor,  in  every  case  where  the 
snowfall  exceeds  four  inches,  he  should  be  allowed  for  the 
amount  of  snowfall,  the  amount  being  obtained  by  the  official 
reports  of  the  Government  Bureau  in  New  York  City. 

Vice-President  Simmons: — Gentlemen,  we  would  like  to 
hear  any  further  discussion  of  this  paper. 

Mr.  Ryder: — There  is  one  subject  I  would  like  to  bring  up 
for  discussion  and  that  is  the  question  of  drainage.  The 
question  of  ballast  has  already  been  considered.  Sometimes  it 
is  very  difficult  to  get  good  ballast,  but  generally,  on  inter- 
urban  work  it  is  possible  to  dig  a  good  ditch,  although  it  is 
not  always  done.  .  From  an  operating  point  of  view,  if  the 
ditches  are  dug  deep  enough  to  keep  the  water  off  the  surface 
of  the  track,  that  very  frequently  seems  to  satisfy  the  opera- 
ting men;  but  for  maintenance  purposes  it  seems  to  be  very 
necessary  to  dig  the  ditches  deep  enough  so  they  are  at  least 
below  the  bottom  of  the  ties.  When  you  come  to  city  work, 
of  course,  it  is  out  of  the  question  to  dig  ditches.  The  ques- 
tion I  want  to  raise  is  how  far  can  we  replace  that  work  by 
laying  tile  drains  between  the  tracks,  if  it  is  double  track,  or 
alongside  with  single  track.  There  seems  to  be  a  good  many 
kinds  of  soil  which  make  very  poor  ballast  if  left  alone;  but 
which  make  very  decent  ballast  if  you  take  the  water  out  of 
it  rapidly.  And  sometimes  that  is  complicated,  in  our  east- 
ern cities,  by  the  fact  that  the  sewers  are  on  a  separate  system ; 
so  that  it  is  not  permissible  to  connect  these  drains  directly  into 
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the  sewers;  where  it  can  be  done  however,  we  usually  get  a 
connection  point  every  few  hundred  feet  and  use  small  sizes 
of  ordinary  tile  drains  and  by  so  doing  avoid  the  very  ex- 
pensive ballast  which  would  be  necessary  if  you  dig  out  below 
the  ties.  I  would  like  to  get  an  expression  of  opinion  from 
those  who  have  had  experience  as  to  what  the  position  of 
those  drains  should  be.  In  double  track  work  we  are  generally 
laying  them  so  that  the  top  of  the  tile  is  about  6  inches  below 
the  bottom  of  the  ties;  and  a  certain  amount  of  good  ballast 
material  is  brought  in  to  lay  around  the  tile  in  the  ditch.  In 
single  track  work  we  have  generally  laid  them  alongside  the 
track  rather  than  under  the  track,  with  the  idea  that  it  would 
be  easier  to  replace  them  and  look  after  them ;  but  of  course 
it  does  not  give  quite  as  good  drainage  because  the  water  has 
got  twice  as  far  to  go  to  reach  the  pipe.  We  have  even  gone 
so  far  in  some  of  our  cities,  where  the  conditions  are  the 
worst,  as  to  lay  a  concrete  foundation  under  the  track,  and 
then  3  or  4  inches  of  gravel  ballast,  and  the  ordinary  cross  tie 
and  rail  construction  on  top  of  that,  with  a  tile  drain  in  the 
ballast  outside  the  ends  of  the  ties.  That  was  in  ground  which 
was  practically  brick  clay  and  we  had  to  take  extraordinary 
precautions.  I  would  like  to  hear  very  much  froni  others  who 
have  installed  such  drainage  as  to  just  how  they  work  it. 

ViCE-PkEsiDENT  SiMMONs: — I  would  be  glad  to  hear  some- 
thing in  relation  to  this  question. 

Mr.  Ackerman  : —  We  have  sometimes  placed  the  tile  two 
feet  below  the  base  of  the  rail  in  the  space  between  the  two 
tracks,  then  filled  over  the  tile  with  broken  stone,  so  as  to 
admit  the  water.  I  think  there  should  be  some  provision  to 
take  the  water  away  from  the  track,  wherever  the  cities  have 
objected  seriously  to  putting  the  water  into  the  sewer.  As 
they  always  do  object  to  its  going  into  the  sewer  except 
through  the  catch  basins,  those  drains  are  led  to  the  catch 
basins  and  the  water  reaches  the  sewer  through  them  in  the 
same  way  as  the  storm  water  from  the  street. 

Mr.  French: — We  are  compelled  by  the  franchise  under 
which  we  are  relaying  and  reballasting  a  certain  piece  of 
double  track,  exposed  Tee-rail  construction,  to  place  our  rail 
on  a  level  with  the  curb  on  the  side  of  the  street,  making  the 
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ties  practically  5  inches  below  the  curb.  The  matter  of  drain- 
age is  going  to  be  a  very  serious  one,  as  we  are  on  the  side  of 
a  road  that  slopes  up  from  the  track.  The  only  way  that  we 
can  accomplish  this  is  to  put  a  line  of  sewer  pipe  between  the 
tracks  for  the  whole  length  of  the  strip  and  maintain  our 
drainage  ditches  on  the  side  to  take  the  water;  and  every 
certain  distance,  about  200  or  300  feet,  place  small  catch  basins 
draining  to  the  sewer.  I  believe  an  open  trench  is  the  best 
on  private  right-of-way.  I  don't  believe  tiled  drainage  is  as 
good. 

One  matter  which  has  interested  me  greatly  is  that  of  ob- 
taining and  keeping  accurately  the  cost  of  doing  work  where 
we  have  to  deal  with  foremen  who^  can  scarcely  write  their 
own  names.  To  keep  account  of  the  different  classes  of  work 
that  a  gang  is  doing  and  keep  it  accurately,  is  something  thai 
seems  to  me  very  nearly  impossible.  I  would  like  to  hear 
from  some  of  the  larger  systems  as  to  how  they  obtain  their 
cost  data  for  the  different  kinds  of  work  they  do  during  the 
year.  In  regard  to  the  matter  of  material  from  jobs  in  the 
city  streets,  I  find  that  there  can  be  a  great  amount  of  money 
saved  if  the  old  material  is  put  to  good  use,  especially  the 
old  paving  blocks  and  the  old  concrete.  During  the  past  year 
on  one  piece  of  work,  when  we  rebuilt  a  single  track  line 
with  double  track  9-in.  girder  rail  construction,  I  was  sur- 
prised to  find  that  we  could  rebuild  almost  the  entire  line  with 
concrete  and  steel  tie  construction  without  using  new  stone  by 
breaking  up  the  old  concrete  and  the  paving  blocks.  Our  ex- 
perience with  the  concrete  was  that  it  cost  from  40  to  45 
cents  per  cubic  yard  to  break  it  up.  Breaking  of  paving  blocks 
cost  60  cents  per  cubic  yard.  We  found  we  could  save  more 
money  by  redressing  the  blocks  for  55  cents  per  square  yard, 
and,  although  the  block  is  much  lighter,  it  comeb  in  for  very 
good  service  for  repaving  our  streets  where  there  isn't  very 
heavy  traffic.  I  would  like  very  much  to  hear  about  keeping 
cost  data  if  there  is  anybody  here  who  has  a  system  by  whicli 
they  can  keep  it  accurately. 

Vice-President  Simmons: — Can  some  of  the  representa- 
tives of  the  larger  roads  afford  Mr.  French  the  information 
he  desires? 
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Mr.  Griffin  : —  In  the  past  I  have  had  charge  of  the  main- 
tenance of  an  interurban  branch  of  the  system  of  the 
Rochester  Railway,  and  would  say  that  our  method  of  getting 
cost  has  been  by  the  use  of  a  daily  report  from  the  different 
foremen,  which  report  is  subdivided  into  the  different  parts  of 
which  we  wish  to  keep  a  record ;  such  as  work  upon  the  track, 
the  roadway,  the  ballast;  and  on  our  interurban  railway  lines 
upon  ditching,  fencing,  road  crossings,  etc.  The  report  also 
contained  a  space  for  whatever  material  was  used  in  the 
different  parts.  In  that  way  by  checking  up  with  the  stock 
department  and  the  timekeeper,  it  becomes  a  very  easy  matter 
to  divide  up  the  different  maintenance  items  as  fine  as  you 
wish  to  go. 

Vice-President  Simmons: — Is  there  any  further  discus- 
sion on  this  paper,  gentlemen?  We  have  a  good  deal  to  do, 
and  if  there  is  no  further  discussion — ^. 

Mr.  Wilson  : —  I  would  like  to  make  a  little  resume  of  the 
points  raised  by  the  different  speakers.  With  regard  to  pre- 
serving ties,  our  road  has  made  some  practical  tests  of  the 
creosoting  process  of  preserving  ties.  We  find  that  this  is 
very  fine,  but  too  expensive.  The  method  will  cost,  in  the 
Northwest  at  least,  from  40  to  60  cents  per  tie.  We  believe 
that  to  be  the  only  absolutely  and  thoroughly  satisfactory 
method  of  treating  the  ties,  and  by  that  method  the  ties  are 
rendered  practically  imperishable. 

The  question  of  contractors  paying  one  rate  and  the  railway 
company  having  a  large  crew  of  men  at  a  different  rate,  is  one 
with  which  the  speaker  has  had  some  little  experience.  Our 
road  has  been  paying  $1.75  for  ten  hours  and  we  have  run 
into  a  number  of  cases  where  contractors  were  paying  $2 
and  $2.15  and  we  were  working  right  alongside  of  them;  also 
cases  where  cities  were  paying  $2  for  but  eight  hours 
work.  When  you  run  up  against  a  city  crew  that  is  getting 
$2  a  day  working  eight  hours,  and  your  men  are  working  ten 
hours  for  $1.75,  you  have  got  to  keep  busy  if  you  want  to  keep 
your  men.  We  sometimes  furnish  them  transportation,  which 
helps  some.  Our  company  pays  every  two  weeks,  which 
also  helps.  We  also  find  that  the  cities  do  not  be;2:in  their 
work  quite  as  early  in  the  season  as  we  do.    By  getting  ready 
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before  they  do  we  can  ^et  our  crew  started  early  in  the  season. 
Finally,  in  the  ultimate  analysis,  you  have  got  to  put  your  men 
on  the  same  basis  that  the  adjoining  contractors  and  cities  do. 
You  have  got  to  furnish  them  something  in  the  nature  of  an 
equivalent,  either  steadier  work  or  longer  jobs,  or  something 
whereby  you  can  hold  the  best  men. 

The  question  of  welding  old  rails,  is  one  with  which  the 
speaker  has  had  some  experience,  as  a  good  deal  of  the 
rail  on  our  system  has  been  welded.  We  have  been  able  to 
secure  a  very  much  longer  life  for  the  rail  and  the  paving 
has  been  kept  in  repair  without  any  expense,  and  generally 
the  results  have  been  satisfactory.  I  was  very  glad  to  hear 
the  applause  on  the  question  of  the  Tee  rail.  Our  company 
believes  in  the  Tee  rail,  and  we  also  believe  that  if  you  will 
bring  your  delegates  to  the  Twin  Cities,  we  can  do  a  little 
missionary  work  for  you  and  can  convince  the  people  that  you 
bring  or  send  up  there  that  the  Tee  rail  can  be  laid  and  ex- 
cellent pavement  can  be  laid  alongside  of  it  which  will  be 
satisfactory  to  any  person. 

I  heartily  endorse  Mr.  Clark's  remarks  in  regard  to  more 
machinery  being  needed  in  the  track  department. 

So  far  as  the  drainage  on  city  streets  is  concerned,  the 
cities  in  which  our  company  operates  are  perhaps  rather  more 
favorably  situated  in  regard  to  the  sewers  being  built  on  the 
combined  plan,  so  that  we  are  able  to  carry  our  drainage  from 
the  paved  streets  to  the  sewer;  and  in  our  paved  streets  we 
have  no  trouble  with  putting  in  track  drips  and  carr>4ng  the 
water  from  them  to  the  nearest  manhole  or  catch  basin.  The 
question  of  drainage  or  subdrainage  of  a  clay  ground  is  some- 
thing that  is  very  difficult,  and  I  presume  that  the  only  satis- 
factory method  of  providing  a  ground  under  drainage  will  be 
the  use  of  tile  in  or  under  the  ballast  material. 

In  regard  to  the  question  of  cost  keeping,  the  system  that  is 
in  use  by  the  Twin  City  Company  is  that  the  timekeepers 
classify  the  work,  and  the  time  spent  on  the  work  by  the 
various  men.  This  timekeeping  is  done  by  men  who  do 
nothing  else.  The  foremen  are  not  expected  to  keep  time  at 
all,  except  for  checking  purposes.  Whenever  a  piece  of  work 
is  about  to  be  commenced  the  timekeepers  are  given  inistruc- 
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tions  as  to  what  classes  of  work  are  to  be  kept  separately. 
The  auditing  office  divides  the  expenses,  and  keeps  account 
of  each  different  item  of  work  separately.  This  system  has 
seemed  to  give  very  satisfactory  results  in  our  experience. 

Mr.  Schreiber: — As  to  keeping  costs  of  different  work,  I 
think  it  is  only  a  question  of  the  adoption  of  a  proper  system. 
We  do  not  have  any  more  trouble  in  ascertaining  the  cost  of 
work  when  we  have  a  great  many  jobs  on  hand  and  have  over 
3,000  men  working  in  the  summer  than  when  our  force  is  cut 
to  150  men  in  the  winter.  The  general  scheme  is  that  all 
material  is  brought  in  and  handled  from  one  general  dis- 
tributing point,  and  the  foreman  on  each  particular  job  lays 
his  work  out  in  advance  and  sends  in  orders  for  material  to  the 
storekeeper,  who  checks  charges  that  are  made,  each  job  being 
designated  by  a  number.  The  material  is  then  distributed 
according  to  the  locations  during  the  day  or  at  night  time  by 
the  regular  supply  trains.  The  keeping  of  time  on  our  road 
is  run  on  the  same  basis  as  explained  by  Mr.  Wilson,  that  is, 
the  timekeeper  makes  out  the  distribution,  the  time  of  every 
man  bemg  charged  against  a  certain  job  number,  and  at  the 
end  of  the  month  or  week  as  is  desired  accounts  are  made  up 
giving  a  list  that  is  a  summary  of  the  storeroom  orders  and 
labor  distribution  showing  the  exact  expenditure  for  labor  and 
material  against  each  piece  of  work. 

President  Adams: — Gentlemen,  I  understand  from  Mr. 
Simmons  that  Mr.  Wilson  was  practically  closing  up  the  dis- 
cussion on  this  paper,  and,  as  the  time  is  getting  rather  short, 
if  there  is  no  further  discussion  we  had  better  proceed  to  the 
next  paper  which  is  tlie  report  of  the  Committee  on  Rail 
Corrugation  Investigation.  Mr.  Simmons  is  chairman  of  the 
committee  and  will  brief^  present  a  report. 
i 

REPORT  ON  "  RAIL  CORRUGATION  "  BY  THE  COMMITTEE 
ON  MAINTENANCE  OF  WAY. 

Your  Committee  on  Maintenance  of  Way  begs  to  submit  the  fol- 
lowing report: 

Among  the  subjects  investigated  by  your  Committee  on  Maintenance 
of  Way  this  year  was  that  of  "  Rail  Corrugation."  The  following 
report  on  this  subject  embodies  the  questions  contained  in  the  data 
sheet  and  circular  letter  which  were  sent  to  the  various  member  com- 
panies, and  the  answers  which  were  received  to  these  questions. 
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Out  of  forty-eight  replies  only  thirteen  contained  any  definite  in- 
formation on  the  subject  of  rail  corrugation  and  even  these  answers 
seem  to  be  considerably  at  variahce  with  one  another. 

Answers  to  Question  No.  i  indicate  that  various  types  of  rails  are 
subject  to  corrugation. 

Answers  to  Question  No.  2  indicate  that  about  one-third  of  the 
companies  have  had  different  types  of  rails  affected  where  conditions 
are  similar,  while  the  remaining  two-thirds  of  those  who  answered  the 
question  have  had  but  one  type  of  rail  affected  in  this  way. 

Answers  to  Question  No.  3  indicate  that  the  length  of  rail  affected 
varies  from  three  feet  to  several  hundred  feet 

Answers  to  Que«!tion  No.  4  show  that  the  length  of  time  the  rail  is 
in  service  before  corrugation  appears,  varies  from  four  months  to 
thirteen  years. 

Answers  to  Question  No.  S  seem  to  bring  out  the  fact  that  the 
length  of  corrugation  is  from  one  to  fifteen  inches. 

Answers  to  Question  No.  6  indicate  that  the  depth  of  corrugation 
varies  from  an  inappreciable  amount  up  to  3/16  of  an  Inch. 

Answers  to  Question  No.  7  show  that  deep  girder  rails  are  most 
liable  to  rail  corrugation. 

Question  No.  8  is  answered  in  a  way  that  would  indicate  that  the 
corrugations  occur  mostly  upon  track  which  is  not  laid  upon  a  thor- 
oughly rigid  base.  t 

Question  No.  9  is  iinswered  by  seven  of  the  thirteen  companies 
stating  that  the  corrugations  occur  on  the  outer  rail  of  slight  curves. 
One  company  states  distinctly  that  tHe  corrugations  are  found  on  the 
inner  rail  of  curves  of  large  radius.  Three  companies  state  that  ihe 
corrugations  occur  on  straight  track.  Braking  seems  to  have  little 
effect,  although  three  companies  distinctly  state  that  corrugations  occur 
where  brakes  are  most  frequently  applied. 

Question  No.  10  is  answered  by  some  companies  stating  that  double- 
truck  cars  cause  corrugations,  and  by  others  that  corrugations  occur 
where  single-trucks  are  used.  All  answers  to  this  question  indicate 
heavy  traffic  on  track  affected. 

Question  No.  11  is  answered  in  some  detail  by  one  company  de- 
scribing a  machme  which  it  has  for  grinding  out  the  corrugations. 
This  company  has  also  remedica  the  defects  in  certain  cases  by  stiffen- 
ing the  web  of  the  rail  either  with  fish  plates,  rail  braces  or  othel 
devices.  It  has  been  able  to  take  out  corrugations  which  were  formed 
on  the  rail  by  the  use  of  these  stiffeners  of  the  web.  Two  other 
companies  have  used  a  grinder  for  taking  out  the  apexes  of  the  cor- 
rugations, which,  however,  they  did  not  consider  satisfactory. 

The  companies  which  answer  Question  No.  12  seem  to  agree  that 
the  cause  of  the  trouble  is  produced  by  rails  being  insufficiently  sup- 
ported, by  the  web  of  the  rail  being  weak,  that  the  track  construction 
is  faulty,  and  that  the  slipping  of  the  wheel  on  the  outer  rail  of  curves 
produces  the  corrugation. 
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The  Philadelphia  Rapid  Transit  Company,  which  company  appears 
to  have  had  the  greatest  experience  with  this  phenomenon,  has  given 
a  very  interesting  account  of  its  dealings  with  the  subject,  and  this 
information  is  unusually  instructive.  The  remedies  applied  and  the 
expenditures  made  show  that  this  company  is  treating  the  matter 
thoroughly  and  its  progress  will  be  watched  with  much  interest  during 
the  next  few  years. 

Questions  and  Answers. 

Question  !• 

Type  of  rail  affected? 

ANSWERS. 

Mostly  95-lb.  girder,  about  9-in.  in  height. 

—  Boston  Elevated  Railway  Co,,  Boston,  Mass, 

Nine  inch  larder. 

—  Old  Colony  Street  Railway  Co., 

—  Boston  &  Northern  Street  Railway  Co.,  Boston,  Mass. 

Grooved  raiL 

—  Springfield  Street  Railway  Co.,  Boston,  Mass. 

Nine  inch  semi-grooved. 

*  ^Worcester  Consolidated  Street  Railway  Co.,  Worcester, 
Mass. 

Nine  inch  girder;  Lorain  Steel  Co.,  sec.  94-313  and  Johnson  Co., 
94-204.  — International  Railway  Co.,  Buffalo,  N.  Y. 

Sec  200  Penn.  Steel  Co. 

—  United  Railways  &  Electric  Co.,  Baltimore,  Md. 

All  types;  mostly  90-lb.  girder. 

—  Philadelphia  Rapid  Transit  Co.,  Philadelphia,  Pa, 

Lornm  Steel  Co.,  sec.  95-319;  -ec.  95-^97;  Pennsylvania  Steel  Co., 
sec.  95-222. 

—  Cleveland  Electric  Railway  Co.,  Cleveland,  O, 

Seventy-pound  A.  S.  C.  E. 

—  Indiana  Union  Traction  Co.,  Anderson,  Ind, 

Six-inch,  72-lb.  Shanghai  "  Tee  "  rail. 

—  The  Milwaukee^Electric  Railway  &  Light  Co.,  Milwaukee, 
Wis. 
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Lorain  Steel  Co.,  sec  94-313. 

—  San  Juan  Light  &  Transit  Co.,  San  Juan,  P.  R. 

Question  2. 

Are  different  types   of  rail  affected   where  conditions  are 

similar  f 

ANSWERS. 

Yes.  —  Boston  Elevated  Railway  Co.,  Boston,  Mass. 

Girder  rails  only  seem  to  be  aflFected. 

—  Old  Colony  Street  Railway  Co., 

—  Boston  &  Northern  Street  Railway  Co.,  Boston,  Mass. 

Not  in  our  experience. 

—  SprihgHeld  Street  Railway  Co.,  Boston,  Mass. 

No,  apparently  not. 

—  Worcester  Consolidated  Street  Railway  Co.,  Worcester, 

Mass. 
Yes. 

—  International  Railway  Co.,  Buffalo,  N.  Y. 

Have  only  noticed  this  condition  on  the  above  mentioned  section. 

—  United  Railways  &  Electric  Co.,  Baltimore,  Md. 
Yes. 

—  Philadelphia  Rapid  Transit  Co.,  Philadelphia,  Pa. 
No. 

—  Cleveland  Electric  Railway  Co.,  Cleveland,  O. 

Only  one  type  aflFected. 

—  Indiana  Union  Traction  Co.,  Anderson,  Ind. 
No. 

—  The  Milwaukee  Electric  Railway  &  Light  Co.,  Milwaukee, 

Wis. 

No,  70-lb.  A.  S.  C  E.  "Tee"  rail  not  aflFected.  " 

—  San  Juan  Light  &  Transit  Co.,  San  Juan,  P.  R. 

Question  3. 

Length  of  section  affected? 

ANSWERS. 

Varies  with  the  length  of  the  curve. 

—  Boston  Elevated  Railway  Co.,  Boston,  Mass. 
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From  50  to  300  feet  approximately. 

—  Springfield  Street  Railway  Co.,  Boston,  Mass, 

About  150  feet  in  each  case. 

'-Worcester  Consolidated  Street  Railway  Co,,  Worcester, 
Mass, 

Three  to  15  feet. 

—  International  Railway  Co.,  Buffalo,  N,  Y. 

Usually  entire  length  of  rail.    In  a  few  instances  several  consecu- 
tive rails. 

—  United  Railways  &  Electric  Co.,  Baltimore,  Md, 

Short  spots  except  on  curves. 

—  Cleveland  Electric  Railway  Co.,  Cleveland,  O. 

At  various  places  over  25  miles^  of  track. 

—  Indiana  Union  Traction  Co.,  Anderson,  Ind, 

Three  hundred  to  400  feet  in  three  locations. 

—  The  Milwaukee  Electric  Railway  &  Light  Co.,  Milwaukee, 
Wis, 

Twenty  to  40  feet. 

— San  Juan  Light  &  Transit  Co.,  San  Juan,  P.  R] 


Question  4. 

Length    of    time    rail    was    in    service    before    corrugation 

appeared? 

ANSWERS. 

Varies  from  four  months  to  five  years  according  to  the  number 
of  cars  operated  over  it. 

—  Boston  Elevated  Railway  Co.,  Boston,  Mass. 

From  one  and  one-half  to  four  years. 

—  Springfield  Street  Railway  Co.,  Boston,  Mass. 

Cannot  say;  probably  about  three  years. 

—  Worcester  Consolidated  Street  Railway  Co.,  Worcester, 
Mass. 

Thirteen  years  and  seven  years. 

—  International  Railway  Co.,  Buffalo,  N.  Y, 
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Variable. 

—  United  Railways  &  Electric  Co.,  Baltimore,  Md, 

From  three  months  to  ten  years. 

—  Philadelphia  Rapid  Transit  Co.,  Philadelphia,  Pa, 

From  three  to  four  years. 

—  Cleveland  Electric  Railway  Co.,  Cleveland,  O, 
Do  not  know. 

—  Indiana  Union  Traction  Co.,  Anderson,  Ind. 

From  three  to  four  years. 

—  The  Milwaukee  Electric  Railway  &  Light  Co.,  Milwaukee, 

Wis. 

Six  years. 

—  San  Juan  Light  &  Transit  Co.,  San  Juan,  P.  R. 

Question  5. 

Length  from  center  to  center  of  corrugation? 

ANSWFRS. 

Two  to  six  inches,  more  or  hss. 

—  Boston  Elevated  Railway  Co.,  Boston,  Mass. 

Two  to  twelve  inches. 

—  Old  Colony  Street  Railway  Co., 

—  Boston  &  Northern  Street  Railway  Co.,  Boston,  Mass. 

Four  to  six  inches. 

—  Springfield  Street  Railway  Co,,  Boston,  Mass. 

Two  to  three  inches. 

—  Worcester  Consolidated  Street  Railway  Co.,  Worcester, 

Mass. 

Three  to  ten  inches. 

^International  Railway  Co.,  Buffalo,  N.  Y. 

Three  to  eight  inches. 

—  United  Railways  &  Electric  Co.,  Baltimore,  Md. 

Ten  to  fifteen  inches. 

—  Cleveland  Electric  Railway  Co.,  Cleveland,  0. 

One  to  about  two  inches. 

—  Indiana  Union  Traction  Co.,  Anderson,  Ind. 
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One-half  to  five  or  six  inches. 

•  —  The  Milwaukee  Electric  Railway  &  Light  Co.,  Milwaukee, 
Wis, 

Three  to  eight  inches. 

—  San  Juan  Light  &  Transit  Co.,  San  Juan,  P.  R, 

Question  6. 

Depth  of  corrugation? 

ANSWERS. 

Nothing  to  possibly  3/16-in. 

—  Boston  Elevated  Railway  Co.,  Boston,  Mass, 

From  slight  to  about  %-'m. 

—  Old  Colony  Street  Railway  Co., 

—  Boston  &  Northern  Street  Railway  Co.,  Boston,  Mass, 

One-sixty-fourth  to  i/32-in. ;  very  few  i/i6-in. 

—  Springfield  Street  Railway  Co.,  Boston,  Mass,  . 

One-eighth  to  3/16-in. 

—  Worcester  Consolidated  Street  Railway  Co.,  Worcester, 

Mass. 

One-sixty-fourth  to  i/32-in. 

—  International  Railway  Co.,  Buffalo,  N,  Y, 

One-thirty-second  to  H-in. 

—  United  Railways  &  Electric  Co.,  Baltimore,  Md. 

One-sixteenth  to  3/16-in. 

—  Cleveland  Electric  Railway  Co.,  Cleveland,  0, 

About  o.oi-in  or  less. 

—  Indiana  Union  Traction  Co.,  Anderson,  Ind, 

Not  appreciable  yet. 

—  The  Milwaukee  Electric  Railway  &  Light  Co.,  Milwaukee, 

Wis, 

Nothing  to  H-'m. 

—  San  Juan  Light  &  Transit  Co,,  San  Juan,  P.  R. 
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Question  7. 

Please  describe  rails  most  affected,  giving  the  type,  weight, 
manufacturer,  date  rolled,  date  laid,  and  composition  of 
rail,  if  possible. 

ANSWERS. 

Ninety-five  and  96-lb.  half-grcK)ved  and  tram-top  girder  rails,  rolled 
by  Pennsylvania  Steel  Co.  and  Lorain  Steel  Co.,  1896  to  date,  because 
there  were  more  of  these  than  other  types  in  the  tracks. 

—  Boston  Elevated  Railway  Co.,  Boston,  Mass. 

Pennsylvania  Steel  Co.,  sees.  No.  200  and  201  seem  to  be  the  ones 
most  aflFected.  The  weight  of  rails  90-lb.  and  85-lb.  respectively,  and 
laid  about  ten  years  ago. 

—  Old  Colony  Street  Railway  Co., 

—  Boston  &  Northern  Street  Railway  Co.,  Boston,  Mass. 

Nine-inch  Trilby,  Metropolitan  Section;  107-lb.  Trilby  and  95-lb. 
half-groove,  Pennsylvania  Steel  Co.  and  Lorain  Steel  Co. 

—  Springfield  Street  Railway  Co.,  Boston,  Mass. 

Pennsylvania  Steel  Co.,  semi-grooved  girder  rail,  Section  222;  Com- 
position, ordinary  rolling ;  date  rolled,  1901 ;  weight,  95-lb.  to  yard. 

—  Worcester  Consolidated  Street  Railway  Co.,  Worcester, 

Mass. 

Lorain  Steel  Co.  sec.  94-313,  semi-grooved,  1900  rolled,  laid  1900; 
also  Johnson  Co.,  sec.  94-204,  rolled  1894,  carbon  .45%  to  .55%; 
phosphorus  not  over  .io7r;  silicon  not  over  .20%;  manganese  .80%  to 
1.10%. 

—  International  Railway  Co.,  Buffalo,  N.   Y. 

Pennsylvania  Steel  Co.,  sec.  200. 

—  United  Raihvays  &  Electric  Co.,  Baltimore,  Md. 

Do  not  have  this  information. 

—  Cleveland  Electric  Railway  Co.,  Cleveland,  O. 

Seventy  pound,  A.  S.  C.  E. ;  laid  1903 ;  Lorian  Steel  Co.,  rolled  1902. 

—  Indiana  Union  Traction  Co.,  Anderson,  Ind. 

Six-inch,  72-lb.  "  Tee "  rail  rolled  in  1900  by  the  Cambria  Co., 
carbon,  .50%  to  .55%. 

—  The  Milwaukee  Electric  Railway  &  Light  Co.,  Milwaukee, 

Wis, 

Sec.  94  —  313  rolled  1899. 

—  5a»  Juan  Light  &  Transit  Co.,  San  Juan,  P,  R, 
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Question  8. 

Please  describe  the  track  construction,  giving  the  rigidity, 
drainage,  condition  of  paving  and  general  method  of  coff- 
struction,  and  specify  as  between  track  in  paved  streets 
and  track  laid  on  earth  and  loose  stone  or  gravel  ballast. 

ANSWERS. 

As  a  rule,  on  6  by  8-in.  ties  with  cast  iron  tie  plates,  2-ft.  6-in.  c.c. 
paved  with  granite  blocks  between  rails  and  i8-in.  outside,  on  gravel 
ballast.  Also  on  tracks  laid  on  concrete  base,  with  all  movement 
eliminated. 

—  Boston  Elevated  Railway  Co.,  Boston,  Mass, 

Rail  is  laid  on  ties  in  gravel  ballast.  Track  is  paved  between  rails 
and  outside  with  cobble  and  granite  blocks. 

—  Old  Colony  Street  Railway  Co., 

—  Boston  &  Northern  Street  Railway  Co.,  Boston,  Mass. 

Seven-foot,  6  by  6-in.  chestnut  ties,  2-ft.  centers  and  tie  rods  7  feet 
apart  and  some  of  track  laid  with  concrete  base  with  granite  block, 
brick,  wood  paving. 

—  Springfield  Street  Railway  Co.,  Boston,  Mass. 

Track  tie-rodded  every  5  feet  with  standard  i-in.  flat  rods.  Ties 
resting  on  gravel  ballast;  paving,  granite  block  laid  on  cement  founda- 
tion to  bottom  of  ties  with  2-in.  sand,  then  the  whole  grouted  with 
thin  grout. 

—  Worcester  Consolidated  Street  Railway  Co.,  Worcester, 
Mass. 

Solid  concrete  6-in.  under  rail  full  width  of  track  and  2  feet  out- 
side; drainage  natural;  No.  i  Medina  block  stone  on  3-in.  graveJ 
cushion;  stone  grouted  one  part  Portland  cement  and  three  pa.'-ts  sand; 
laid  1900.  On  the  Johnson  Co.,  sec.  94-204,  track  laid  1^04,  sand 
tamped,  common  stone  paving,  Medina  sand  stone. 

—  International  Railway  Co.,  Buffalo,  N.  Y. 

Nine-inch  girder  rail  laid  in  paved  streets  and  spiked  directly  to  tie, 
with  gravel  ballast. 

—  United  Railways  &  Electric  Co.,  Baltimore,  Md. 

We  have  had  very  little  trouble  except  on  curves.  All  track  has 
concrete  or  broken  stone  bed. 

—  Cleveland  Electric  Raihvay  Co.,  Cleveland,  O. 

Subgrade  loam  or  clay,  gravel  ballast;  interurban  track;  ties  2-ft. 
c.c,  drainage  fair. 

—  Indiana  Union  Traction  Co.,  Anderson,  Ind. 
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Concrete  for  6  inches  under  ties.  Asphalt  pavement  with  granite 
toothing  both  sides  of  rails.    City  sewer  underlaying  in  all  three  cases. 

—  The  Milwaukee  Electric  Railway  &  Light  Co.,  Milwaukee, 

Wis. 

Lorain  sec  94-313;  rail  laid  on  6  by  8-in. ;  8-ft.  ties;  2-ft  centers 
on  gravel  ballast,  track  paved  with  brick  on  6-in.  gravel  base. 

—  San  Juan  Light  &  Transit  Co.,  San  Juan,  P.  R. 

Question  9. 

Please  describe  location  of  corrugations,  both  on  straight 
tracks  and  as  to  inner  or  outer  rails  on  curves,  Tvith 
degrees  of  curvature;  as  to  grades  and  their  percentage; 
as  to  points  where  brakes  are  applied  and  all  other  loca- 
tions teftding  to  indicate  a  cause.  Are  opposite  rails 
always  corrugated? 

ANSWERS. 

Corrugations  occur  usually  on  curves  and  adjacent  tangents  from 
20  to  100  feet,  and  occur  first  on  outer  rails,  both  on  the  surface  and 
side  of  treads,  being  later  transferred  to  the  inner  rails  to  a  greater 
or  less  degree. 

—  Boston  Elevated  Railway  Co.,  Boston,  Mass. 

Corrugations  appear  generally  on  the  long  rail  of  curves  which 
have  no  guard  rails.  They  seldom  appear  on  straight,  and  never  on 
the  short  rail  of  curves,  or  on  curves  which  have  guard  rails  on  either 
side. 

—  Old  Colony  Street  Railway  Co., 

—  Boston  &  Northern  Street  Railway  Co.,  Boston,  Mass. 

Almost  invariably  the  outer  on  slight  curves  1,200  to  2,000-ft  radius. 
Our  observation  is  that  at  points  where  brakes  are  most  used  wc  find 
the  most  corrugation. 

—  Springfield  Street  Railway  Co.,  Boston,  Mass. 

Corrugations  (four  or  five  in  number)  found  only  on  inner  rails 
on  curves  of  800  to  i,ooo-ft.  radius.  On  nearly  level  track  just  where 
brakes  are  frequently  applied. 

—  Worcester  Consolidated  Street  Railway  Co.,  Worcester, 

Mass. 

Corrugations   occur  on   tangent   in   spots  all  along  the  line,  both 
where  cars  apply  brakes  and  between  blocks.    On  curves  the  worst 
corrugations  come  on  outside  rail;  sometimes  on  inside  curve  of  raiL 
Opposite  rails  are  not  always  corrugated,  although  slightly  affected, 
—  International  Railway  Co.,  Buffalo,  N.  Y. 
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Un  both  straight  and  slightly  curved  tracks.  In  the  latter  case, 
however,  only  noticeable  on  outer  rail.  Grade  does  not  seem  to  have 
much  bearing  on  this  matter.    Opposite  rails  are  not  always  corrugated. 

—  United  Railways  &  Electric  Co.,  Baltimore,  Md. 

The  corrugations  have  appeared  on  the  outside  rails  on  long  easy 
curves,  where  speed  is  high  and  no  stops  are  made.  Radius  about 
300  feet. 

—  Cleveland  Electric  Railway  Co,,  Cleveland,  O. 

Corrugations  not  peculiar  to  either  curves  or  tangents;  noticed  on 
I*  curve  but  on  none  of  greater  curvature;  grades  easy;  not  confined 
to  either  side  of  track  on  either  curve  or  tangent. 

—  Indiana  Union  Traction  Co.,  Anderson,  Ind, 

Straight  track  only;  both  rails;  no  reference  to  braking;  believe 
it  is  in  formation  of  rail,  as  rail  affected  is  all  from  one  rolling. 

—  The  Milwaukee  Electric  Railway  &  Light  Co.,  Milwaukee, 

Wis. 

Corrugations  occur  on  outer  rail  on  500  to  i,ooo-ft.  radius  curves 
on  grades  and  on  level  track.    Opposite  rails  not  affected. 

—  San  Juan  Light  &  Transit  Co.,  San  Juan,  P.  R. 

Questioii  10. 

Please  describe  the  traffic  conditions  at  points  of  corrugation, 
giving  frequency  of  car  service,  weight,  types,  and  speed 
of  cars,  type  of  brake  used,  type  of  truck  employed,  etc. 

ANSWERS. 

Too  complicated  on  this  system. 

—  Boston  Elevated  Railway  Co.,  Boston,  Mass. 

Corrugations  are  more  pronounced  and  are  longer  on  track  where 
only  single-truck  cars  are  used. 

—  Old  Colony  Street  Railway  Co., 

—  Boston  &  Northern  Street  Railway  Co.,  Boston,  Mass, 

Double-truck  car ;  three-minute  car  service ;  20  to  22  tons.  Straight 
side  car ;  speed,  eight  miles  per  hour.  Christensen  air  brake.  Majority, 
Wason  No.  16  truck. 

—  Springfield  Street  Railway  Co.,  Boston,  Mass, 

About  two-minute  headway  on  average  during  daytime;  weight  of 
heaviest  car,  25  tons.  Both  double  and  single-truck.  Trucks:  Taylor, 
Bemis,  Laconia  &  Brill  (single)  and  Curtis.    Brakes,  mostly  air. 

—  Worcester  Consolidated  Street  Railway  Co.,  Worcester, 

Mass, 
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One-minute  service ;  i8  to  30-ton  cars ;  J.  G.  Brill  type  of  car. 

—  International  Railway  Co.,  Buffalo,  N.  Y. 

On  one  line  in  the  morning  the  headway  was  three  and  four  minutes. 
Five  minutes  throughout  the  day  and  three  minutes  during  the  evening, 
rush  trips.  The  past  year  double-truck  four-motor  cars,  weighing 
45,000  pounds,  light,  with  Brill,  27  G.E.i  trucks  were  used.  Previous 
to  that  time,  singlc-truck  cars,  averaging  20,000  pounds  were  used. 
Type  of  brake  on  both  of  these  equipments  was  a  sliding  brake  rigging. 
On  another  line  the  service  was  three  minutes  in  the  morning,  four 
minutes  throughout  the  day  and  two  minutes  during  the  evening,  rush 
trips.  For  the  past  five  years  the  cars  used  upon  this  line  have  been 
double-truck  cars,  in  the  winter  weighing  29,000  pounds  light,  and  in 
the  summer,  12-bench  and  double-truck  open  cars,  weighing  30,000 
pounds,  light.  The  trucks  on  both  of  these  types  of  cars  .are  Brill 
maximum  traction,  having  a  sliding  brake  rigging.  The  schedule  speed 
upon  both  of  these  lines  averages  between  eight  and  nine  miles  per 
hour  and  with  a  maximum  for  the  four-motor  equipment  of  22  miles 
per  hour.  For  the  maximum  traction  two-motor  equipment  from  18 
to  20  miles  per  hour. 

—  United  Railways  &  Electric  Co.,  Baltimore,  Md. 

Double-truck  cars ;  city  and  suburban,  37,000  pounds ;  50,000  pounds ; 
one  to  five-minute  service;  10  to  18  m.p.h.;  air  brakes,  Baldwin  &  Brill. 
—  Cleveland  Electric  Railway  Co.,  Cleveland,  O. 

An  average  of  twenty  cars  each  way  per  day. 

—  Indiana  Union  Traction  Co.,  Anderson,  Ind. 

Heavy  double-truck  cars;  about  two-minute  headway.  Hand-wheel 
brake. 

—  The  Milwaukee  Electric  Railway  &  Light  Co.,  Milwaukee, 
Wis. 

Cars  of  13  tons  capacity  of  7.5-minute  headway,  passing  at  speed  of 
pijjht  miles  per  hour;  maximum  traction  trucks.     Hand  brakes. 

—  San  Juan  Light  &  Transit  Co.,  San  Juan,  P,  R. 

Question  11. 

Please  state  what  remedies  have  been  applied,  if  any,  and  what 
result  has  been  obtained  therefrom;  also  the  cost  of  apply- 
ing such  remedies,  if  possible, 

ANSWERS. 

We  have  temporarily  helped  matters  by  grinding  off  the  top  surface 
of  corrugated  rails,  using  a  specially  constructed  motor-truck  geared  to 
advance  slowly,  the  grinding  wheel  being  guided  so  as  to  leave  a  plane 
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surface  on  the  top  of  the  rail.  As,  however,  this  process  does  not  take 
out  the  corrugations  on  the  side  of  the  head  at  the  gage  line,  the 
hollows,  after  a  while,  occur  again  on  the  top  surface  of  the  rail,  sooner 
than  they  would  on  a  new  rail. 

—  Boston  Elevated  Railway  Co.,  Boston,  Mass. 

We  have  used  a  rail  grinder  in  a  few  instances.  Not  very  satis- 
factory because  it  is  almost  impossible  to  get  a  level  surface  the  same 
as  on  a  new  rail. 

—  Springfield  Street  Railway  Co.,  Boston,  Mass. 

None  as  yet.    Cost  of  taking  up  paving  prohibitive. 

—  Worcester  Consolidated  Street  Railway  Co.,  Worcester, 

Mass. 

No  remedies  tried  to  date  as  corrugations  are  not  deep  enough  to 
cause  trouble. 

—  International  Railway  Co.,  Buffalo,  N,  Y. 

No  satisfactory  remedy  has  been  applied. 

—  Uniyd  Railways  &  Electric  Co.,  Baltimore,  Md. 

None;  took  rails  out. 

—  Cleveland  Electric  Railway  Co.,  Cleveland,  O. 

No  remedies  applied. 

—  Indiana  Union  Traction  Co.,  Anderson,  Ind, 

Not  developed  sufficiently  yet. 

—  The  Milwaukee  Electric  Railway  &  Light  Co.,  Milwaukee, 

Wis. 
None. 

—  San  Juan  Light  &  Transit  Co.,  San  Juan,  P.  R. 


Question  li. 

Please  give  your  general  conclusions  in  the  matter  and  such 
other  information  as  you  may  think  pertinent. 

ANSWERS. 

Many  different  theories  have  been  advanced  as  to  the  cause  of  this 
trouble,  and  several  remedies  suggested,  but  the  rails  continue  to 
become  corrugated,  even  where  the  greatest  care  has  been  taken  with 
the  track  construction  to  make  it  perfectly  solid  and  free  from  vibra- 
tion, and  to  properly  widen  the  gage  on  the  curve,  etc.  The  con- 
clusion seems  to  be  that  it  is  the  direct  result  of  the  way  that  the 
trucks  are  designed  at  the  present  time  and  that  there  will  be  no 
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effectual  remedy  until  the  wheels  on  each  axle  are  made  to  alwajs 
set  radially.  Of  course,  to  bring  about  such  radical  changes  in  design 
involves  many  and,  perhaps,  insurmountable  mechanical  difficulties,  so 
that  rails  will  undoubtedly  continue  to  corrugate  for  some  time  to 
come. 

—  Boston  Elevated  Railway  Co.,  Boston,  Mass, 

We  have  the  grooved  rail  in  paved  streets  with  concrete  base,  in 
the  streets  where  we  have  gravel,  and  also  in  streets  finished  with 
macadam.  We  find  that  most  of  our  corrugation  is  in  the  paved 
streets.  It  may  be  on  account  of  having  heavier  traffic  in  the  paved 
streets.  We  have  not  any  "  Tee  "  rail  that  is  corrugated,  and  we  have 
not  any  corrugated  rail  on  tracks  where  we  run  only  single-truck  cars. 
—  Springfield  Street  Railway  Co.,  Boston,  Mass. 

Think  poorly  adjusted  brakes  and  their  improper  use,  soft  spots  in 
rails,  possible  loosing  of  ties  or  too  much  rigidity  of  track,  all  might 
be  responsible  for  corrugations. 

—  Worcester  Consodidated  Street  Railway  Co.,  Worcester, 
Mass. 

We  feel  that  a  number  of  conditions  produce  corrugations : 

1.  Design  of  rail;  web  weak  for  weight  of  cars. 

2.  Side-bearing  rail  causing  bad  turning  movement  and  causing 

side  movement. 

3.  Material  rolled  too  hot  causing  soft  and  hard  spots  in  rail. 

4.  Poor  workmanship   on   concrete   under  rail,  allowing  rail  to 

work. 

—  International  Railway  Co.,  Buffalo,  N.  Y. 

We  have  quite  a  lot  of  rail,  Lorain  Steel  Co.,  sec.  86-329,  bought 
and  laid  in  1898,  which  shows  corrugation.  None  of  this  is  so  bad 
that  it  affects  the  riding  of  the  car.  We  have  not  gone  into  the  theory 
of  the  corrugation  to  Lny  extent  and  are  unable  to  throw  any  light  on 
the  subject.  We  have  practically  the  same  section  which  was  put 
down  in  1890  and  1891,  and  which  is,  in  some  sections,  corrugated,  but 
it  is  no  worse  than  that  put  down  in  1898,  or  as  bad. 

—  Capital  Traction  Co.,  Washington,  D.  C. 

We  believe  that  the  webs  of  rails  are  too  light  and  that  there  has 
been  a  movement  in  the  foundation.  We  know  that  when  we  had  the 
most  trouble  the  concrete  was  the  poorest.  On  curves  we  believe  that 
the  corrugations  are  caused  by  the  slipping  of  the  wheels. 

—  The  Cleveland  Electric  Raihvay  Co.,  Cleveland,  O. 

Rail  second  quality  from  the  best  information  I  can  obtain. 

—  Indiana  Union  Traction  Co.,  Anderson,  Ind. 
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The  primary  cause  of  corrugations  in  street  car  rails^  it  is  assumed 
here,  is  vibration,  either  in  the  rails  or  in  the  entire  track  structure; 
that  is,  the  wheels  of  motor  or  other  power-driven  cars  have  a  tend- 
ency to  skid  or  slip  because  of  the  rapid  vibration  of  the  rails,  which, 
by  reason  of  the  inertia  of  the  car,  the  wheels  are  unable  to  follow 
instantaneously,  thereby  causing  friction  between  the  wheels  and  rail 
to  vary  in  accordance  with  the  wave  length  of  vibration. 

The  corrugations  may  arise  from  any  one  of  four  different  causes: 
namely,  the  vibration  or  lateral  bending  of  the  web. of  the  rail  itself; 
the  rails  being  loose  on  their  supports;  the  ties  being  loose  on  their 
foundations ;  the  vibration  or  movement  of  the  foundation  immediately 
under  the  track  structure.  Which  one  of  these  defects,  or  conditions, 
caused  the  corrugations  can  be  ascertained  by  inspection  of  the  head 
of  the  rail.  Each  condition  produces  corrugations  of  a  different  char- 
acter, not  only  in  length  and  form,  but  also  with  certain  other  pecu- 
liarities difficult  of  explanation  without  referring  to  a  case  in  point 

The  writer  has  several  times  been  asked  why  these  corrugations 
do  not  appear  more  frequently  on  steam  roads,  if  they  are,  as  he 
believes,  due  to  vibration.  The  answer  is,  in  his  opinion,  that  the 
comparatively  loose  rail  is  forced  ahead  by  the  great  weight  of  the 
locomotive  in  the  well-known  long  wave,  and  that  there  is  very  little 
slipping  in  the  wheels  of  the  trailer  cars.  The  writer  has  had  several 
letters  from  engineers  of  foreign  roads,  describing  their  troubles  with 
corrugated  rails,  and  has  noted  that  in  the  most  serious  cases  the  rails 
were  supported  by  chairs  or  were  provided  with  some  form  of  a 
cushion.  He  thinks  a  careful  inspection  would  show  that  there  is  a 
slight  movement  between  the  rail  and  its  supports. 

It  has  also  been  called  to  his  attention  that  on  some  street  car 
tracks  where  the  rails  were  extremely  loose  there  were  apparently  no 
corrugations.  He  has  found,  however,  that  in  many  cases  the  corruga- 
tions actually  existed,  but  in  such  elongated  form  as  not  to  be  apparent 
from  casual  inspection.  However,  a  rail  flexible  enough  to  produce 
only  these  long  corrugations  would  bring  other  troubles  quite  as 
serious,  and  it  would  be  practically  impossible  to  maintain  such  a  track 
in  any  heavily  traveled  paved  street. 

The  writer  has  made  quite  a  number  of  experiments  and  trials  to 
verify  his  theory,  and  would  call  attention  to  one  case.  About  five 
years  ago  it  was  proposed  to  reconstruct  a  section  of  double  track 
about  2,000  feet  in  length,  using  a  90-lb.  9-in.  girder  rail  laid  on  ties 
on  a  gravel  base.  When  the  excavation  was  made,  however,  .the  earth 
was  found  to  be  very  spongy,  consisting  of  clay  and  water-bearing 
gravel.  For  this  reason  the  excavation  was  carried  about  7  inches  below 
the  ties,  and  the  space  filled  with  concrete  to  a  point  one  inch  below 
the  grade  of  the  bottom  of  the  ties.  The  ties  were  then  carefully 
tamped  with  a  mixture  of  fine  concrete  and  the  space  between  them 
filled  to  the  base  of  the  rail,  which  was  also  tamped.  An  additional 
two  inches  of  concrete  was  then  placed  as  a  foundation  for  the  paving. 
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After  a  year's  service  the  rails  of  both  tracks  were  found  to  be 
badly  corrugated  over  practically  their  entire  length,  the  corrugations 
being  one  inch  to  1.5-in.  apart  and  extending  from  the  gage  line  over 
about  two-thirds  the  width  of  the  head.  In  order  to  ascertain  the 
cause  of  this  trouble,  the  paving  and  the  concrete  were  removed  above 
the  ties,  both  in  and  outside  the  rails,  and  a  careful  inspection  was 
made  and  measurements  taken  to  ascertain  if  there  were. any  vertical 
movement  in  the  road-bed  or  rails,  but  none  could  be  detected.  It 
was  thus  evident  that  if  the  writer's  theory  was  correct,  there  must  be 
a  lateral  bending  or  vibration  of  the  rail  itself,  and  in  order  to  ascer- 
tain if  this  were  a  fact  an  instrument  was  constructed.  The  frame 
may  be  rigidly  clamped  to  the  base  of  the  rail,  and  a  vertical  arm  is 
provided  with  a  piston  carrying  a  nut.  The  piston  may  be  forced 
against  the  head  of  the  rail  by  a  spring  behind  the  nut.  The  upper 
end  of  a  hand,  or  pointer,  engages  the  nut,  the  other  end  resting  on  a 
graduated  arc.  The  lengths  of  the  upper  and  lower  arms  of  the  hand 
or  pointer  are  in  the  ratio  of  10  to  i,  each  graduation  representing 
1/64  of  an  inch. 

In  using  this  machine  it  is  only  necessary  to  clamp  it  to  the  base  of 
the  rail  and  set  the  lower  end  of  the  hand  at  zero,  which  can  be  done 
by  turning  the  piston^n  the  nut.  The  amount  of  the  lateral  motion  in 
the  head  of  the  rail,  due  to  bending  or  buckling  of  the  web,  will  then 
be  indicated  by  a  marker  which  is  placed  against  the  hand  before  a  car 
is  allowed  to  run  over  the  rail.  In  many  cases  a  movement  of  3/32 
of  an  inch  has  been  noted. 

In  order  to  further  verify  the  results  of  this  experiment,  fish  plates 
30  feet  in  length  were  secured  and  bolted  to  the  outside  of  the  rail, 
thus  giving  a  support  to  the  head  and  greatly  stiflFening  the  entire  rail. 
After  a  few  months  it  was  found  that  on  rails  equipped  with  tliese 
fish  plates  corrugations  were  rapidly  disappearing.  As  strengthening 
the  rail  in  this  manner  would  be  too  expensive  to  be  practical,  it  was 
decided  to  stiffen  the  web  of  the  rails  by  using  a  special  brace  on  each 
alternate  tie  along  the  outside  of  the  rails.  This  work  was  completed 
a  little  over  a  year  ago,  and  a  recent  inspection  shows  that  nearly  all 
of  the  corrugations  have  disappeared. 

It  has  been  noted  by  some  roads  that  corrugations  were  appearing 
on  rails  laid  on  a  concrete  base,  but  in  every  case  that  has  come  to 
the  notice  of  the  writer  the  rails  had  been  temporarily  supported  by 
wooden  ties,  concrete  being  tamped  under  the  base  of  the  rail  between 
the  ties  with  no  provision  made  for  taking  up  the  shrinkage,  which 
always  takes  place  during  the  settHng  and  drying  of  the  concrete. 

In  many  cases  where  track  is  constructed  in  this  manner  the  rails 
seldom  have  a  continuous  or  uniform  support,  by  reason  of  their  not 
having  anchorages  or  holding-down  devices  other  than,  spikes  in  the 
ties,  spaced  at  long  intervals.  This  results  in  a  slight  movement  of 
the  rail  on  its  foundation,  and  soon  causes  corrugations  to  appear, 
although  quite  frequently  where  light  rail  is  used  the  trouble  comes 
from  the  bending  or  buckling  of  the  web  of  the  rail,  as  noted  above. 
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The  writer  believes  that  in  concrete  road-bed  construction,  it  is 
absolutely  necessary  to  provide  some  means  of  drawing  the  rail  down 
on  its  bed,  thereby  taking  up  the  shrinkage  and  preventing  any  lia- 
bility of  the  rail  moving  on  its  foundation.  In  this  class  of  construc- 
tion, vibration  can  be  prevented  only  by  providing  a  rail  of  the  proper 
design  and  an  absolutely  uniform  and  continuous  support. 

When  the  trouble  in  this  construction  is  found  to  have  been  caused 
by  loose  rails  or  ties,  the  only  remedy  is  to  grind  or  file  the  head  of 
the  rails,  and  to  immediately  follow  this  work  by  firmly  securing  the 
rails  to  the  ties  and  by  tamping,  using  a  coarse  gravel  wherever  the 
foundation  is  found  to  consist  of  soft  or  spongy  material. 

Corrugations  in  light  rails,  due  to  the  bending  of  the  thin  web,  are 
difficult  to  remedy  without  considerable  expense,  but  after  the  heads 
have  been  filed  to  a  comparatively  smooth  surface,  it  has  been  found 
that  setting  the  track  to  a  slightly  wide  gage  wUl  sometimes  prevent 
a  recurrence  of  the  defect. 

It  is  very  difficult  to  grind  off  the  summits  of  corrugations  without 
a  specially  constructed  machine  mounted  on  a  truck  and  practically 
impossible  with  the  usually  portable  grinding  equipment,  consisting  of 
an  emery  wheel  connected  to  a  motor  by  a  flexible  shaft,  because  when 
the  eye  approaches  the  rail  closely  enough  to  permit  the  operator  to 
manipulate  the  wheel  the  corrugations  apparently  disappear.  In  nearly 
all  cases  filing  is  probably  the  best  method.  The  file  should  be  mounted 
in  a  heavy  cast-iron  holder  having  guiding  lugs  bearing  along  the  gage 
line  of  the  rail  and  equipped  with  long  handles  at  each  end,  so  as  to 
permit  of  operation  by  two  men  from  a  standing  position.  To  prevent 
the  possibility  of  trouble  from  bending  of  the  webs  of  the  rails,  the 
writer,  about  two  years  ago,  had  the  web  of  the  heavy  rail  which  his 
company  is  using  increased  to  a  thickness  of  9/16- in.  In  support  of 
the  theory  which  he  has  advanced,  he  would  add  that  on  a  system 
of  about  600  miles  he  has  been  able  to  reduce  the  amount  of  corru- 
gated rail  to  a  very  small  percentage.  The  price  of  immunity  from 
this  trouble,  however,  is  eternal  vigilance,  and  it  might  also  be  added, 
the  expenditure  of  considerable  money  in  maintenance  when  any  form 
of  wooden  support  is  used. 

—  Philadelphia  Rapid  Transit  Co.,  Philadelphia,  Pa. 

Respectfully  submitted, 

Fred  G.  Simmons,  Chairman. 
Thos.   K.-'Bell, 
C.  A.  Alderman, 
Committee  on  Maintenance  of  Way. 

Mr.  Simmons  presented  the  above  report  and  at  its  con- 
clusion said :    I  would  suggest  in  connection  with  this  investi- 
gation of  rail  corrugations —  and  a  continuation  of  it  —  that 
there  are  many  others  besides  our  committee  who  are  inter- 
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erected  in  the  matter.  I  know  that  Mr.  Blake  of  the  Street 
Railway  Journal  has  been  conducting  an  extensive  inquiry  into 
the  matter  in  connection  with  some  of  the  technical  professors 
in  the  East  as  to  the  structure  of  the  rail  and  the  various 
elements  entering  into  its  composition,  so  I  would  suggest  that 
probably  this  matter  of  rail  corrugation  investigation  would 
rightly  belong  in  the  future  to  such  committee  as  handles  the 
question  of  rails  in  all  details. 

President  Adams: — Gentlemen,  this  report  is  before  you 
for  discussion. 

Discussion  of  Report  on  Rail  Corrugation. 

Mr.  Wilson  : —  Mr.  President,  our  company  has  had  a  good 
deal  of  difficulty  within  the  last  two  years,  and  apparently  in 
an  increasing  ratio,  with  the  corrugated  rail.  The  trouble  that 
we  have  had  seems  to  develop  with  the  more  recently  rolled 
rails,  the  rails  which  have  been  in  service  for  the  longest  time 
not  seeming  to  be  the  ones  most  seriously  affected.  I  notice 
that  the  committee  here  includes  reports  from  companies  de- 
scribing their  troubles  with  corrugated  rails,  and  in  these  cases 
the  girder  rail  seems  to  be  the  most  largely  affected.  The 
same  trouble  exists  on  the  Tee  rail  unfortunately,  so  that  it 
is  not  due  to  any  one  class  of  rail. 

So  far  as  the  foundation  is  concerned,  it  seems  to  be  a 
curious  fact  that  while  the  trouble  is  ascribed  to  a  defect  in 
the  foundation,  yet  almost  all  the  cases  of  corrugated  rail 
occur  in  paved  streets.  On  earth  streets,  or  on  track  which  is 
open  track,  it  very  seldom  if  ever  occurs,  and  this  condition 
of  things  seems  to  be  not  only  uniform  among  the  different 
cities  of  the  United  States  but  the  foreign  writers  on  the  same 
subject  seem  to  find  that  the  corrugation  is  confined  almost 
entirely  to  streets  with  a  very  firm  and  solid  stone  ballast,  or 
with  a  rigid  foundation  of  some  kind,  so  that  it  does  not  seem 
to  be  a  question  of  the  defective  foundation  altogether. 

I  think  that  this  question  of  investigation  of  corrugation 
should  be  contiimed  by  the  Committee  on  Rails,  because  it  is 
certainly  one  of  the  worst  troubles  which  exists  today  and  is 
going  to  cause  morp  inconvenience  and  expense  in  the  future 
than  we  now  have  any  idea  of. 
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Mr.  Voynow  : —  There  is  one  cause  for  corrugations  which 
I  would  like  to  advance  as  a  theory,  for  it  is  capable  of  ex-  , 
plaining  the  phenomenon  of  corrugations  in  all  its  varying 
manifestations.  We  have  all  noticed  that  on  open  tracks 
laid  on  a  dirt  foundation,  such  as  some  Tee  rail  tracks  with 
joints  open  for  expansion,  where  the  rail  can  move  in  all  direc- 
tions. Corrugations  occur  very  seldom.  I  have  seen  corruga- 
tions under  those  conditions,  but  they  were  so  very  slight  as 
to  be  almost  imperceptible.  But  distinct  corrugations  do  occur 
where  the  rail  has  a  firm  foundation.  The  firmer  the  founda- 
tion, and  the  heavier  the  rolling  stock  and  traffic,  and  the 
faster  the  speed,  the  quicker  corrugations  will  occur.  This 
has  brought  out  the  idea  that  corrugations  were  caused  by 
the  elongation  of  the  upper  surface  of  the  metal  of  the  rail 
under  the  rolling  action  of  the  wheels.  That  such  elongation 
does  take  place  is  an  established  fact.  This  can  be  seen  . 
in  all  old  tracks  which  appear  in  the  streets  in  vertical  and 
horizontal  curves ;  the  length  of  the. curves  in  both  planes  being 
the  length  of  the  rail.  The  horizontal  curves  have  their  rise 
at  the  middle  of  the  rail,  the  joints  being  outward  of  the  track 
thus  forming  a  wide  gage  at  these  points.  When  an  old  track 
is  taken  up  the  loose  rails  are  distinctly  and  permanently 
curved.  How  could  these  curves  be  explained  otherwise  than 
by  the  elongation  of  the  surface  fibres  under  the  rolling  action 
of  the  tread  of  the  wheel  and  the  friction  of  the  flanges  against 
the  gage  of  the  rail?  The  expansion  of  the  exposed  portion 
of  the  metal,  due  to  the  vibration  in  temperature,  could  have 
very  little,  if  any,  influence  upon  this, —  for  it  works  in  both 
directions  and  therefore  has  a  compensatory  eflFect. 

In  order  to  understand  this  rolling  action  that  causes  the 
elongation,  it  can  readily  be  assumed  that  the  weight  on  the 
wheel  and  the  pressure  due  to  traffic  produces  an  indentation 
in  the  surface  of  the  rails  directly  under  the  wheels.  This 
indentation  is  moved  along  causing  the  upper  layer  of  the  metal 
to  flow  in  the  direction  of  the  traffic.  When  the  movement 
of  the  wheels  is  slow  it  permits  the  metal  to  assume  its  orig- 
inal position  on  account  of  its  elasticity.  But  when  this 
m.ovement  is  rapid,  the  stresses  produced  by  this  flow  of  the 
surface  fibres  results  either  in  curving  of  the  rail  (elongation 
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of  the  surface)  when  the  rail  is  on  a  loose  foundation ;  or  in 
case  of  a  solid  foundation  which  permits  of  no  such  distortion 
it  results  in  .gradually  pressing  or  rolling  the  surface  metal 
until  a  maximum  compression  is  reached,  when  the  metal  is 
formed  into  a  hump  over  which  the  wheels  roll  and  begin 
their  action  again,  thus  forming  elevations  and  depressions 
at  regular  intervals  —  corrugations. 

In  assuming  a  cause  in  explanation  of  a  phenomenon,  such 
an  assumption  may  only  be  dignified  a  theory,  when,  if  not 
all,  at  least  most  of  the  known  facts  relative  to  such  a  phe- 
nomenon may  be  explained  by  this  theory.  And  it  appears 
to  me  that  by  careful  analysis  it  will  be  found  that  by  assuming 
the  above  theory  as  the  principal  cause  for  corrugations,  all 
the  varying,  peculiar  and  seemingly  contradictory  manifesta- 
tions of  corrugations  can  be  readily  explained  by  it.  By  this 
could  also  easily  be  explained  why  in  the  loose  Tee  rail  track, 
mentioned  before,  some  corrugations  may  appear.  While  the 
rail  could  have  given  way  under  the  stresses  of  the  rolling, 
there  might  have  been  very  heavy  rolling  stock,  or  high  speed, 
or  softness  of  metal  in  the  rail,  under  either  of  which  con- 
ditions, or  in  a  combination  of  them,  the  stresses  produced 
may  have  been  so  great  that  simple  elongation  was  not  suffi- 
cient to  take  it  all  up,  and  therefore  the  excess  of  the  greater 
stresses  resulted  in  partial  cornigation.  There  may  be  second- 
ary causes  which  occasionally  produce  of  themselves  char- 
acteristic deformations,  such  as  sympathetic  depressions  on  the 
other  rail  opposite  original  corrugations;  opposite  joints  and 
frog  openings ;  or  those  occasioned  when  cars  start  on  slippery 
rail,  or  with  brakes  on  (although  the  latter  must  come  under 
the  theory  of  elongation).  But  all  these  are  distinct  and 
recognizable. 

From  what  I  have  said  it  must  not  be  assumed  that  I  ad- 
vocate a  dirt  foundation  for  track  construction.  In  order  to 
explain  under  what  conditions  corrugations  cannot  occur  it 
may  be  assumed,  and  this  is  quite  evident,  that  cars  run  on 
two  parallel  lines  of  rails  loosely  placed  on  the  surface  of  the 
earth,  and  without  being  held  down  in  any  way,  will  never 
cause  any  corrugations.  But  in  a  question  of  track  construc- 
tion there  are  so  many  important  and  paramount  considera- 
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tions  which  must  govern  the  decision,  that  the  trouble  of  cor- 
rugations is  but  secondary.  Economy  in  the  permanency  of 
roadbed  and  paving,  to  avoid  the  ruinous  expense  on  the 
maintenance  of  track,  paving  and  rolling  stock;  the  life  of 
rail  and  joints,  etc.,  is  of  so  much  vaster  importance  that  the 
question  of  possible  occurrence  of  corrugations  (while  the 
latter  may  be  a  contributing  cause)  can  influence  the  decision 
but  slightly ;  aside  from  the  fact  that  in  paved  streets  loose 
tracks  of  such  construction  as  mentioned  above  and  where 
corrugations  cannot  occur  is  out  of  the  question,  as  it  cannot 
be  built.  Therefore  there  can  be  but  one  conclusion  and  that 
is  that  a  firm  and  permanent  foundation,  with  the  rail  held 
on  it  as  firmly  as  it  is  possible  to  attain  in  practice, —  an  ideal 
one,  upon  which  rails  may  be  renewed  without  the  disturbance 
of  the  foundation,  such  as  concrete,  is  the  only  practical  and 
economical  construction  that  can  be  advocated  for  paved 
streets,  and  especially  so  on  busily  traveled  streets.  Corruga- 
tions will  or  may  occur  but  after  one  thorough  filing,  or  pos- 
sibly two,  they  will  never  become  a  cause  of  annoyance  again ; 
for  the  surface  fibres  of  tread  and  gage  will  be  compressed 
into  such  hardness  that  the  wheel  will  not  produce  further 
indentations. 

I  know  of  a  case  where  a  new  track  was  laid  in  concrete, 
without  any  chairs  or  ties,  the  concrete  being  thoroughly 
tamped,  and  corrugations  occurred  four  months  after  it 
was  laid,  and  became  so  heavy  that  it  was  thought  that  the 
track  would  have  to  be  renewed.  But  after  filing  the  rail 
thoroughly  there  has  been  no  further  occurrence  of  corni^r?- 
tion,  and  the  track  now  is  as  good  as  new. 

Mr.  Reed  : —  Bearing  out  the  theory  of  the  last  speaker,  I 
would  say  that  in  my  experience  in  New  York  City  I  never 
noticed  any  corrugations.  The  track  is  laid  on  cast  iron 
yokes,  five  foot  centers.  The  yokes  are  solid  and  rigid,  but 
there  is  an  opportunity  for  the  track  to  give  between  the 
yokes,  and  it  does  so  give,  as  a  girder  would  give  supported 
at  the  ends.  I  think  that  goes  quite  a  distance  in  bearing  out 
the  remarks  of  the  last  speaker. 

Mr.  Simmons  :-t- The  experience  we  have  had  in  Milwau- 
kee with  corrugated  rails  has  been  very  slight,  and  while  it 
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would  seem  to  bear  out  the  remarks  of  Mr.  Voynow,  there 
was  one  peculiar  thing  about  it,  which  gave  rise  to  other  ques- 
tions in  my  mind  —  the  corrugations  appeared  on  tracks  sup- 
ported on  ties  at  the  regular  spacing  with  our  method  of 
concrete  construction,  which  consists  of  six  inches  of  con- 
crete below  the  tie  and  concrete  between  the  tie  and  around 
rail,  up  to  within  about  four  inches  of  the  surface.  This 
track  after  having  been  in  two  years  showed  corrugations, 
very  slight  and  very  minor.  The  city  had  laid  the  abutting 
pavement  against  the  track  and  the  concrete  on  the  top,  which 
came  up  around  the  rail,  and  they  had  laid  it  in  an  inferior 
manner.  In  the  course  of  the  following  year  this  pavement, 
and  concrete,  loosened  up  somewhat  and  as  it  loosened  up 
the  corrugations  disappeared.  The  peculiar  circumstance  in 
connection  with  it  was  that  this  condition  appeared  at  three 
different  places  on  the  system  and  at  these  three  places 
the  rails  were  all  of  one  rolling.  There  was  one  cer- 
tain rolling  of  rail  which  we  received  from  one  company 
which  alone  showed  the  corrugations.  That  brought  to  my 
mind  the  idea  that  possibly  something  in  the  composition  of 
the  rail,  or  the  method  of  preparing  it  was  at  fault,  to  some 
extent.  I  therefore  think  that  the  corrugation  question  and 
the  question  of  specifications  for  the  rail  may  interweave,  and 
that  the  Rail  Committee  would  be  the  proper  committee  to 
carry  on  further  investigation  of  the  subject. 

Mr.  Olds: — I  am  not  in  the  track  department,  but  we, 
who  have  the  care  of  the  cars,  are  interested  in  having  smooth 
track,  and  during  Mr.  Voynow's  talk  the  thought  came  to  me 
whether  he  had  noticed  if  the  corrugations  were  inclined  to 
creep  forward.  Generally  speaking,  I  understand  it  is  on  the 
tracks  where  the  cars  are  always  operated  in  one  direction. 
I  was  wondering  whether  any  one  had  marked  a  corrugation 
to  see  if  there  was  a  creeping  or  any  advancement  of  the 
corrugation  along  the  rail.  5 

Mr.  Voynow  : —  The  crests  of  the  waves  of  corrugations  at 
first  glance  seem  peculiar,  in  that  they  vary  in  shape;  never- 
theless this  seeming  irregularity  may  be  explained.  -  The  prin- 
cipal characteristics  of  these  crests  in  the  majority  of  cases 
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are :  first,  they  stand  at  an  acute  angle  to  the  gage  line  with 
the  opening  towards  the  cars  and  the  apex  of  the  angle  near 
the  gage  line;  and  second,  that  they  are  higher  at  this  apex, 
which  lies  in  the  longitudinal  line  of  maximum  contact  be- 
tween wheel  and  rail.  I  have  further  noticed  some  of  the 
crests  become  cone  shaped,  so  that  they  can  be  seen  as  round, 
bright,  elevated  spots, —  and  upon  closer  observation  it  may 
be  found  that  the  base  of  these  cones  are  elliptical,  with  the 
high  spot  situated  at  one  of  its  centers  and  the  long  diameter 
standing  at  the  same  angle  as  mentioned  before.  Thus  while 
the  corrugations  may  vary  in  shape  there  is  no  reason  to 
think  that  they  creep  along  the  rail. 

All  the  above  peculiarities  can  be  explained;  and  they  go 
to  substantiate  the  proposed  theory  of  the  origin  of  corruga- 
tions. The  angle  of  bevel  of  the  rails  is  different  from  that 
of  the  wheels,  and  in  the  latter  is,  in  the  majority  of  cases, 
greater  than  in  the  rail.  Naturally,  under  those  conditions, 
when  the  wheel  produces  an  indentation  the  first  and  greater 
stress  originates  at  the  point  of  greater  contact  between  wheel 
and  rail,  which  is  near  the  gage  line.  As  the  wheel  moves 
forward,  tHIs  point  of  maximum  stress  will  produce  a  cor- 
respondingly higher  point  in  the  resultant  hump  or  crest. 
Also,  at  the  beginning  of  the  formation  of  the  crest,  when  the 
bevel  of  the  wheel  at  the  back  is  not  in  complete  contact  with 
the  back  of  the  rail,  that  part  of  the  crest  nearer  to  the  back 
of  rail  will  lag  behind,  and  therefore  the  resultant  crest  will 
assume  the  shape  and  angle  mentioned : —  higher  near  the  gage 
and  gradually  diminishing  and  entirely  disappearing  at  the 
back  of  the  rail,  as  well  as  the  highest  point  being  forward 
and  the  whole  crest  standing  diagonally  across  the  rail  head. 
The  valleys,  or  lower  points  of  the  wave,  are  similarly  dis- 
tributed with  their  lowest  points  also  near  the  gage  line, 
which  is  quite  natural,  since  more  metal  has  been  pushed  out 
from  there. 

Again,  at  the  point  where  the  wave  is  formed  under  greater 
stress  the  fibres  will  be  compressed  into  a  great  hardness  and 
therefore  remain  more  permanent  (and  possibly  increase  in 
height  on  account  of  the  drop  of  the  cars),  while  at  the 
points  near  the  back  of  the  rail,  they  being  softer,  some  cor- 
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rugations  may  in  course  of  time  be  worn  away,  thus  forming 
the  cone-shaped  spots.  ^ 

Mr.  Matthews: — In  Rochester  we  have  only  had  one  case 
of  rail  corrugation  that  gave  us  any  trouble.  It  was  on  a 
double  track  on  a  three  per  cent,  grade,  corrugations  appear- 
ing at  the  foot  of  the  grade,  on  about  150  feet  of  track.  Both 
up  track  and  down  track,  seem  to  be  affected  equally,  the 
rails  being  apparently  rolled  out  as  though  they  were  soft. 
I  had  drillings  taken  out  of  the  high  spots  and  at  the  low 
spots  of  the  rail  and  a  chemical  analysis  made  of  these  drill- 
ings. There  did  not  seem  to  be  any  difference  between  the 
high  and  the  low  spots  in  percentage  of  carbon.  The  rails 
with  the  corrugations  showed  three-tenths  (0.30)  of  one  per 
cent,  of  carbon.  I  took  a  rail  on  an  adjoining  track,  same 
kind  of  rail,  9-inch  girder,  which  had  given  good  service, 
and  took  a  drilling  from  the  web  and  tread,  and  chemical 
analysis  of  these  drillings  showed  51/103  of  one  per  cent,  of 
carbon,  a  much  larger  percentage  of  carbon  than  the  corru- 
gated rail,  so  that  our  conclusion  was  that  the  rail  was  low 
in  carbon  and  therefore  soft  and  the  low  places  having  started 
up  by  the  spinning  of  a  wheel  or  by  braking,  the  truck  pass- 
ing over  that  low  spot,  would  set  up  a  vibration  in  such  a 
way  as  to  carry  this  corrugation  on.  The  only  thing  we  could 
do  was  to  take  the  rails  out  and  put  in  new  ones. 

Mr.  Voynow  : —  I  do  not  know  whether  the  discussion 
covers  the  suggestion  of  methods  for  investigation  of  cor- 
rufirations:  but  if  it  is  in  order  I  would  venture  to  say  that 
wniie  some  considerable  and  system.atic  investigations  have 
been  made,  such  as  could  be  accomplished  under  conditions 
that  already  exist,  nevertheless  this  is  not  sufficient.  Strictly 
scientific  methods  only  may  bring  satisfactory  results.  In 
order  to  do  so,  conditions  must  be  created  especially  for  such 
an  investigation.  Tracks  must  be  built  from  various  cross 
sections  of  rail,  each  from  one  particular  run  of  rolling.  The 
whole  process  of  this  rolling  must  be  recorded.  The  tracks 
must  be  laid  in  short  stretches  under  different  methods  of 
construction,  —  ties,  concrete,  chairs,  etc.  And  this  experi- 
mental track  must  be  subjected  to  exactly  identical  traffic  — 
as  to  speed,  weight  of  rolling-stock,  shape  and  manufacture  of 
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wheels,  etc.  Results  obtained  under  these  conditions  only 
may  be  of  sufficient  accuracy  to  permit  analysis. 

President  Adams: — Our  time  is  getting  rather  close  to 
the  morning  adjournment,  but  I  do  not  want  to  close  off  this 
discussion  which  is  one  we  could  probably  proceed  with  for 
the  rest  of  the  day.  I  want  to  say,  however,  that  this  is  a 
report  of  the  Way  Committee  on  this  particular  subject,  and 
that  the  consideration  of  the  subject  does  not  drop  with  this 
report.  My  understanding  is  that  this  matter  is  still  in  the 
hands  of  the  Way  Committee  and  will  be  carried  forward 
by  them  for  further  investigation.  Therefore,  under  the  cir- 
cumstances, I  will  call  the  discussion  closed. 

The  next  matter  we  have  under  consideration  is  the  report 
of  the  Way  Committee  on  Concrete  Tie  Investigation.  This 
committee  has  made  an  investigation  in  this  direction  and  has 
accumulated  quite  some  data,  but  they  have  simply  a  report 
of  progress  to  make. 

Mr.  Simmons: — There  was  not  enough  definite  informa- 
tion secured  to  enable  a  report  of  any  value  to  be  presented. 
We  found  it  would  require  more  time  for  a  larger  number  of 
experiments  to  be  undertaken  and  the  progress  of  the  com- 
mittee was  not  considered  sufficiently  ripe  now  to  present 
any  definite  conclusions  in  the  matter. 

President  Adams: — The  next  business  will  be  the  report 
of  the  Sub-committee  on  Rail  and  Rail  Matters.  I  believe 
Mr.  Simmons  would  like  to  say  a  word  in  connection  with 
that,  before  Mr.  Qark  presents  the  report  which  has  not 
been  printed  in  advance. 

Mr.  Simmons: — What  the  Way  Committee  wishes  to  sav 
in  regard  to  the  matter  will  come  at  the  conclusion  of  Mr. 
Qark's  abstract  of  the  paper.  There  is  a  minority  sugges- 
tion by  one  member  of  the  committee,  in  connection  with  the 
report  of  the  three  members  of  the  committee,  and  I  under- 
stand that  two  of  them  would  like  to  alter  the  form  of  the 
report  as  made  at  the  present  time.  In  that  connection  the 
Way  Committee  wishes  to  suggest  further  recommendation*) 
at  the  conclusion  of  the  abstract  of  the  report. 

Mr.  Clark  then  presented  the  report  of  the  Subrcommittee 
on  Rail  and  Rail  Matters. 
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REPORT    OF    SUB-COMMITTEE   ON    RAILS    AND    RAIL 
MATTERS. 

To  the  American  Street  and  Interurban  Railway  Engineering  Associa- 
tion: 

Gentlemen  : —  Your  sub-committee  on  Rails  and  Rail  Matters,  as  a 
result  of  its  study  recommends  as  most  economical  for  the  railway 
companies  and  as  a  standard  in  cities  where  the  use  of  the  tee  rail  is 
approved,  Lorain  Steel  Company,  section  No.  95-400  and  Pennsylvania 
Steel  Co.,  section  No.  272,  which  are  identical. 

This  rail  is  7-in.  high  with  a  6-in.  base,  head  3-in.  wide,  i^-in. 
deep  with  web  17/32-in.  thick  and  weighs  95  lbs.  per  yard. 

In  cities  where  the  use  of  the  Tee  rail  is  not  approved,  your  sub- 
committee recommends  the  proposed  four  half  Trilby  9-in.  and  7-in. 
sections  illustrated  in  Fig.  i  and  Fig.  2. 

Their  weights  and  principal  dimensions  are  as  follows: 

First.  137  lb.  per  yard,  9-in.  high,  6.5-in.  J[>ase,  9/16-in.  web,  3-in. 
head,  i  13/64-in.  deep,  with  a  top  slope  of  1.5  degrees,  beveled  outside 
edge  0.75-in.  horizontal  by  s/i6-in.  vertical,  having  a  groove  1.25-in.  deep 
by  1.75-in.  wide  with  lip  0.75-in.  wide,  0.5-in.  below  head  and  ^-in. 
maximum  thickness ;  total  top  width  of  head  and  lip  5.5-in.  Indicated 
by  the  full  lines  in  Fig.  i. 

Second.  122  lbs.  per  yard  as  indicated  by  the  broken  lines  in  Fig.  i, 
9-in.  high,  6-in.  base,  0.5-in.  web,  2.75-in.  head,  i  3/32-in.  deep  wiA 
top  slope  of  1.5  degrees  and  beveled  outside  edge  0.5-in.  wide,  maxi- 
mum thickness  of  lip  about  0.75-in.,  with  the  other  dimensions  the  same 
as  first  above  noted. 

Third.  122  lbs.  per  yard  indicated  by  the  full  lines  in  Fig.  2,  7-in. 
rail,  6-in.  base,  0.5-in.  web,  with  the  other  dimensions  the  same  as 
first  above  noted. 

Fourth.  98  lbs.  per  yard,  7-in.  rail,  5.5-in.  base,  7/16-in.  web,  as  in- 
dicated in  Fig.  2  by  broken  lines,  with  the  other  dimensions  as  given 
in  second  above. 

Sections  of  proposed  tram  rails  of  9-in.  and  7-in.  height  with 
beveled  heads  to  correspond  with  the  half  Trilby  sections  above  noted, 
have  been  designed  and  are  shown  in  Fig.  3  and  Fig  4. 

By  the  full  lines  in  Fig.  3,  a  9-in.  tram  rail  to  weigh  137  lb.  per 
yard,  is  shown. 

By  the  broken  lines  in  Fig.  3,  a  9-in.  tram  rail  to  weigh  120.3  lb. 
per  yard,  is  shown. 

By  the  full  lines  in  Fig.  4,  a  7-in.  tram  rail  to  weigh  122  lb.  per 
yard,  is  shown. 

By  the  broken  lines  in  Fig.  4,  a  7-in.  tram  rail  to  weigh  96.4  lb. 
per  yard,  is  shown. 

Sections  of  grooved  guard  rails  for  special  work  have  also  been 
designed,  9-in.  and  7-in.  high,  with  beveled  heads.  These  are  shown 
in  Fig.  5,  Fig.  6,  Fig.  7  and  Fig.  8,  having  grooves  ij^-in.  and  ij<-ia 
wide,  of  heavy  and  light  weight  as  follows : 
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By  the  full  lines  in  Fig.  5,  a  9- in.  rail,  groove  1.5-in.  wide,  to  weigh 
156.2  lb.  per  yard. 

By  the  broken  lines  in  Fig.  5,  a  p-in.  rail,  groove  i.S-in.  wide,  to 
weigh  139.7  lb.  per  yard. 

By  the  full  lines  in  Fig.  6,  a  7-in.  rail,  groove  1.5-in.  wide,  to  weigh 
141.2  lb.  per  yard. 

By  the  broken  lines  in  Fig.  6,  a  7-in.  rail,  groove  1.5-in,  wide,  to 
weigh  1 1 5.8  lb.  per  yard. 

By  the  full  lines  ip  Fig.  7,  a  9- in.  rail,  groove  i^-rn.  wide,  to  weigh 
155  lb.  per  yard. 

By  the  broken  lines  in  Fig.  7,  a  9- in.  rail,  groove  i^-in.  wide,  to 
weigh  138.6  lb.  per  yard. 

By  the  full  lines  in  Fig.  8,  a  7-in.  rail,  groove  ij^-in.  wide,  to  weigh 
140  lb.  per  yard. 

By  the  broken  lines  in  Fig.  8,  a  7-in.  rail,  groove  i^-in.  wide,  to 
weigh  1 14.7  lb.  per  yard. 

The  lip  in  each  pattern  of  guard  rail  is  shown  ^-in.  above  the  head. 

Four  patterns  of  splice  bars  would  be  required  for  the  sixteen  rail 
sections  proposed,  which  might  be  6  or  12  hole  to  meet  the  views  of 
the  user,  although  best  practice  would  doubtless  altogether  avoid  the 
use' of  bolted  splices  in  paved  streets. 

•  No  recommendation  concerning  splices  is  now  made  by  your  sub- 
committee. 

In  Fig.  9,  Fig.  10,  Fig.  11  and  Fig.  12  are  shown  the  relation  to  the 
proposed  heads  of  wheels  with  flanges  of  i-in.,  ^-in.  and  }4-in-  depth 
and  heads  of  3J^-in.  3-in.  and  2j/2-in.  widths. 

Fig.   13  shows  by  broken  lines  the  planing  of  special  work  sug- 
gested on  outside  and  inside  guard  rails  on  curves  for  the  minimum 
waste  of  metal  combined  with  the  maximum  guard  rail  effect. 
Respectfully  submitted, 

Julian    Griggs,   Chairman, 
Chief  Engineer  Scioto  Valley  Trac- 
tion Co.,  Columbus,  Ohio. 
Chas.  H.  Clark, 
Engineer  M.  W.  International  Rail- 
way Co.,  Buffalo,  N.  Y. 

E.  O.  ACKERMAN, 

Engineer  M.  W.  Columbus  Railway 

&  Light  Co.,  Columbus,  Ohio. 

Sub  committee  on  Rails  and  Rail  Matters, 
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Area  Weight 

Per  in.  lbs. 

Cent.  Sq.Tn  per  yd* 

Head         48.2  6.48  66.1 

Web          84.9  3.85  34.2 

Flange      26.9  3.60  36.7 

Total        100.0  13.13  137.C 


Area  Weight 

Per  In  lU. 

Cent.  Sa.In*  per  yd. 

Head         48.5  5.98  60.4 

Web          25.7  3.06  aL4 

Flange      24.8  2.96  80J 

Tjt;:!        100.  J  n.03  l^^^O 


Fig.  I. —  137.0-LB.  AND  122.0-LB.  9-1 N.  Half  Trilby  Rails. 
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Area     W^-lght 

m          Ib». 
Sq.In.     per  yd. 
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in 
S<l.Iq. 

1 

Weight 

Iba. 
per  yd. 

Head         54.1 

&48        86.1 

Head 

61.6 

5.92 

00.8 

Web          16.9 

8.00        dU.6 

Web 

1&8 

1.81 

18.6 

Flange      28.9 

Total     ioao" 

&4e       35.3^ 
11.96      1^0 

Flange 
Total 

19.6. 

ioao' 

1.88 
9.01 

19.8 

'~9e.o 

Fig.  2.— I22.c>-lb.  and  98.0-LB.  7-1N.  Half  Trujjy  Raii.s. 
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Area 

Weight 

Area 

Weight 

Per 

in 

lbs. 

Per 

in 

Ibt. 

Cent. 

Sq.In. 

per  yd. 

Cent. 

8Q.In. 

j>ery<L 

Head 

48.2 

6.48 

60.1 

Head 

48.8 

6.76 

58.7 

Web 

24.9 

a35 

8iJi 

Web 

86.1 

ao8 

•    8L4 

Flange 

26.9 

8.60 

36.7 

Flange 

85.1 

2.96 

80.2 

Total 

loao 

13.48 

137.0 

Total 

100.0 

11.80 

18Qi8 

Fig.  3. —  137.0-LB.  AND  120.3-LB.  9-1N.  Tram  Rails 
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-2K^' 


8- 


Head 
Web 

Flange 


Area  Weight 

Per          In  lbs. 

Cent.      Sq.In.  per  yd. 

64J3       6.48  6C.1 

16.0       2.02  20.6 

28.9       &46  35.3 


Head 
Web 

Flange 


Area  Weight 

Per           In  lbs. 

Cent.     Sq.In.  per  yd. 

61.0  5.70  58.7 

19.1  L81  18.5 
19.9       1.88  19.2 


Total        100.0     U.96     122.0  Total        ICaO      9.45       96w4 

Fig.  4.—  I22.0-LB.  AND  96.4-LB.  7-iN.  Tram  Rails. 
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Head 
Web 

Flange 
Total 


Area  Wt-ight 

Per          In  lbs. 

Cent.     Sq.In.  per  yd. 

54.6       8.36  85.8 

21.9       &35  34.2 

23.5       8X0  80T 


100.0     15.31      156J3 


Head 

Web 

Elange 

Total 


Area  Weicht 
Per         In  Ite. 

Cent.    Sq.ln.  per  yd. 

C5.9      7.G6  78.1 

22.5      8.0B  8L4 

2L6      2.06  80.2 


lOaO     13.70      188.7 


PXG.  5. —  I56.2-LB.   AND    I397-LB.  9  IN.   GHOOVED  GUARD  RaILS. 
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Area  Weight 

Per         In  lbs. 

Cent.  gq.In.  per  yd. 

Head         60.4  8.86  86.8 

Web           14.6  2.0e  20.6 

Flange       26.0  8.46  86.8 

Total        loao  18.84  141JS 


Area 

Weight 

Per 

In 

lbs. 

Cent. 

SQ.ln. 

per  yd. 

Head 

67.5 

7.86 

73.1 

Web 

15.9 

L81 

18.5 

Flange 

16.6 

1.68 

19.2 

Total        lOaO     U86      llfi.8 


Fig.  6. —  141.2-LB.  and  115.8-LB.  7-IN.  Grooved  Guard  Rails. 
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11H\  I 


Area  Weight 

Per  In  lbs. 

Cent.  Sq.In.  per  yd. 

Head         54.3  8.25  84.1 

Web          22.0  3.35  ^Si 

Tlaiige       23.7  a60  ^  JB.7 

Total       iooO  a20  155j 


Area  Wrtgbt 

Per  In  lbs. 

Cent.  Sq.In.  per  yd. 

Head         ^ii  IJ^  77i) 

Web          28.7  8.06  8L4 

Range     JIJ  &86  80J 

Total     iooio  i3wfio  mo 


Fig.  7.—  155.0-LB.  and  138.6-LB.  9-1N.  Grooved  Guard  Rails 
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Head 
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lOOO 

13.78 
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Total 

100.0 

1L24 

114.7 

Fig.  8.— 140.0-LB.  and  114.7-LB.  7-1N.  Grooved  Guard  Rails. 
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Fig.  9. —  Relation  of  Wheel  Flanges  to  the  Rail  Heads  of  thb  Pro- 
posed Half  Trilby  Sections. 
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Fig.  10. —  Relation  of  the  Wheel  Flanges  to  the  Rail  Heads  of 
THE  Proposed  Tram  Sections. 
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Fig.  II. —  Relation  op  Wheel  Flanges  to  the  Rail  Heads  of  the 
Proposed  Grooved  Guard  Sections  with  Groove  1.5-IN.  Wide. 
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Fig.  12. —  Relation  of  Wheel  Flanges  to  the  Rail  Heads  of  the 
Proposed  Grooved  Guard  Rail  Sections  with  Groove  1.375-IN. 
Wide. 
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Hhowing  widening  of  groove 
outside  rail  87  ft  radios  curve 
6'6*\(  heel  base  for  1  In.  deep  flange 

Outside  rail  80  ft.  radius  curve 

7'd 'wheel  base  for  %  in.  deep  flange 


Hhowing  widening  of  groove 
Inside  rail  87  ft.  radius  curve 
6'0'wheel  base  for  1  In.  deep  flange 
Inside  rail  30  ft.  radius  curve 
f'd'wheel  base  fur  %  in.  deep  flange 


Fig.  13.— -Suggested  Planing  of  Special  Work  on  Curves. 
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APPENDIX. 

Three  forms  of  circular  letters  were  sent  to  street  and  interurban 
railway  officials  and  as  a  matter  of  record  the  replies  received  are 
classified  and  summarized  below : 

Circular  No.  12,  of  September,  1906. 

Your  sub-committee  had  the  replies  to  Circular  No.  12,  of  Septem- 
ber, 1906,  sent  out  by  Mr.  Swenson,  the  secretary  of  the  American 
association,  which  gave  a  large  amount  of  information  as  to  the 
number  and  weight  of  single  and  double-truck  cars  in  service,  weight 
and  patterns  of  rail,  gage  of  track  and  miles  operated,  plans  of  track 
construction,  suggested  standard  and  a  list  of  cities  prohibiting  "  Tee  " 
rails. 

There  are  listed  nearly  1,500  street  and  interurban  railway  com- 
panies in  America  and  presumably  the  major  portion  received  this 
circular.  Eighty-one  replies  were  made,  which  were  classified  as  urban, 
interurban  and  both  urban  and  interurban.  A  total  of  about  10,000 
miles  out  of  a  possible  38,000  miles  in  the  whole  country.  Replies  were 
seldom  given  to  all  of  the  questions  propounded,  but  the  variety  of 
rail  sections  in  use  were  apparent,  being  practically  all  that  have  ever 
appeared  in  any  American  Rail  Maker's  Catalogue,  with  a  sprinkling 
of  European  sections. 

No. 
Classification.  replies 

Urban 36 

Urban  and  Interurban 42 

Interurban 3 

Total 81  22,210  9,537 

A  better  idea  of  the  current  requirements  for  rail  in  street  railway 
service  was  obtained  from  the  tabulation  by  percentages  of  high  "  Tee," 
grooved  and  other  girder  rails  shipped  in  1903.  4,  5  and  6,  by  the 
Pennsylvania  Steel  Company  and  the  Lorain  Steel  Company,  kindly 
furnished  your  sub-committee  by  these  companies,  which  are  the  only 
makers  in  America  of  the  classes  of  rail  named.  The  statement  is  as 
follows : 

SUMMARY  OP  TYPE  OF  RAILS  ROLLED  BY  THE  PENNSYLVANIA  STEEL  COM- 
PANY' AND  THE  LORAIN  STEEL  COMPANY  IN  THE  YEARS  I903,  I9O4, 
1905    and    1906   OTHER    THAN    STANDARD   "  TEES." 

Penn.  Steel  Co.  Lorain  Steel  Co. 
Class  of  Rail.                    'Per  cent.  Per  cent. 

High  " Tee "   22.376  23. 18 

Full  Groove .943  .84 

Half  Groove 8.466  22.92 


No.  cars 

Miles 

s       in  service. 

of  track 

13,184 

3,775 

8,958 

5,628 

68 
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Penn.  Steel  Co.    Lorain  Steel  Co. 

Class  of  Rail.                    Per  Cent.  Per  cent. 

Trilby 21.237  25.18 

Plain  Tram   3I-570  17-43 

Guard 9. 107  10.45 

Girder  for   Steam   Roads 6.296  


100.00  100.00 

SUMMARY  OF  TYPE  OF  RAILS  ROLLED  BY  THE  FENNSYLVANLA  STEEL  COMFANY 
FOR  EACH  OF  THE  YEARS  I903,  I(Jb4,  I905  and  I906,  OTHER  THAN 
STANDARD  TEES. 

Per  cent.  Per  cent.  Per  cent.  Per  cent.  Per  cent. 

Class  of  Rail.        for  1903  for  1904    for  1905    for  1906    of  total. 

High  Tee 12.21  18.48         26.27          30.38  22.376 

Full  Groove 3.86     .943 

Half  Groove   17.77  5.79           3.73           4.88  .8.466 

Trilby 18. 11  18.22         26.99         21.51  21.237 

Plain  Tram  26.99  45.46         28.77         31.20  31.570 

Guard 8.98  5.30           9.93          10.37  9.107 

Girder  for  steam  roads.  12.78  6.72           4.29            1.98  6.296 

Total  per  cent 100.00        100.00        100.00        100.00        100.00 

SUMMARY  OF  TYPE  OF  RAILS  ROLLED  BY  THE  LORAIN  STEEL  COMPANY  FOR 
EACH  OF  THE  YEARS  I903,  I9O4,  I905  AND  I906,  OTHER  THAN 
STANDARD  TEES. 

Per  cent.  Per  cent.  Per  cent.  Per  cent.  Per  cent. 

Class  of  Rail.        for  1903  for  1904  for  1905  for  1906  of  total. 

high  Tee  28.17  15- 18  18.18  28.14  23.18 

Full  Groove  2.01  1.59  .55  .08  .84 

half  Groove 13.53  36.44  23.87  20.24  22.92 

Trilby 1409  20.54  30.74  29.22  25.18 

Plain  Tram   30.72  15. 70  16.96  11. 91  17-43 

Guard 11.48  10.55  9.70  10.41  10.45 


Total  per  cent. . .     100.00        100.00        100.00        100.00        100.00 

SUMMARY   OF  RAIL    SECTIONS   OTHER   THAN    STANDARD  TEE  ROLLED  BY  THE 
PENNS\XVANIA    STEEL    COMPANY    IN    I903,    I9O4,    I905    and    I906. 

Per  cent  Height.  Weight  Section 
Class  of  Rail  of  total.      Inches,  per  yd.  number. 

High  Tee ooo  5  56  253 

High  Tee    2.242  6  60  209 

High  Tee  4519  6  62  242 

High  Tee 3-343  6  73  274 
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Per   cent  Height,  Weight  Section 

Class  of  Rail.                        of  total.  Inches,  per  yd.  number. 

High  Tee 6.782  7  70  206 

High  Tee 946  7  ^  ^77 

High  Tee    3.932  7  95  27^^ 

High  Tee   615  8  79  271 

Girder  Plain  Tram i  .406  6  70  85 

Girder   Plain   Tram 000  6  75  85-A 

Girder  Plain  Tram ^      .613  7  .    73  275 

Girder  Plain  Tram 000  7  73  91 

Girder  Plain  Tram 11.298  7  80  238 

Girder   Plain  Tram i .  126  7  85  257 

Girder   Plain  Tram 4548  825/32       95  223 

Girder  Plain  Tram 2.724  9  85  201 

Girder   Plain  Tram 7.056  9  Qo  200 

Girder  Plain  Tram 2. 798  9  94  %'4 

Girder   Half  Groove 239  7  72  94 

Girder  Half  Groove 402  7  85  256 

Girder  Half  Groove ,..       .000  7  90  255 

Girder  Half  Groove 6.998  825/32        95  222 

Girder  Half  Groove 096  9  85  219 

Girder  Half  Groove 734  9  87  240 

Girder  Half  Groove 864  7  83  21 1 

Girder  Half  Groove 000  8  90  5^59 

Girder  Half  Groove 079  .8  95  258 

Girder  Half  Groove ooQ  825/32       94  226 

Girder  Trilby... 2.584  7  90  243 

Girder  Trilby 2.990  7  107  254 

Girder  Trilby ^  7  no  276 

Girder  Trilby 1.536  9  98-241 

Girder  Trilby 000  9  104  260 

Girder  Trilby 8.120  9  107  2^28 

Girder  Trilby 1.456  9  "3  276 

Girder  Trilby 734  9  "5  279 

Girder  Trilby 2.929  9  125  273 

Steam  Railroad  Work  Girder 1.434  7  86  217 

Steam  Raih-oad  Work  Girder 4.862  9  .141  263 

Girder   Guard    Rails I.i2i  6  82  86 

Girder   Guard    Rails 400  7  92  212 

Girder    Guard    Rails 1.716  7  92  ^15 

Girder    Guard    Rails 1.904  7  no  234 

Girder    Guard    Rails 263  9  100  230 

Girder    Guard    Rails 1.152  9.     •  103  208 

Girder    Guard  Rails 3087  9  128  250 

100 
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These  summaries  show  that  about  23  per  cent,  of  all  shipments 
were  High  Tees;  25  per  cent.  Plain  Trams  and  52  per  cent  Groove 
and  Half  Grooved  rails  of  various  patterns. 

29  companies  reported  Tee  rails  prohibited  in  municipalities. 

36  companies  reported  Tee  rails  permitted  in  municipalities. 

16  companies  neglected  to  answer  this  question. 

81  total  companies  reporting. 

Geographically  the  Tee  rail  is  generally  prohibited  in  large  cities  of 
the  East,  Texas,  and  the  middle  west  except  Indianapolis. 

Tee  rail  is  permitted  in  cities  of  the  South  and  West  and  the 
smaller  cities  of  New  England  where  macadam  streets  are  commonly 
in  vogue. 

In  answer  to  the  request  for  suggestions  for  a  standard  rail,  32 
companies  reply  and  for  the  most  part  suggest  Tee  rails.  Nine  com- 
panies only  suggest  Grooved  or  Tram  rails. 

Twenty-one  companies  show  plans  of  track  construction  ranging 
from  girder  rails  with  steel  ties  and  concrete  beams  to  shallow  Tee 
rails  on  wooden  ties  with  gravel  ballast. 

CIRCULAR    WITH    BLUE   PRINTS    OF   RAIL   STANDARD   PROPOSED   BY   SUB-COM- 
MITTEE ON  RAILS  AND  RAIL  MATTERS. 

Under  date  of  August  13,  1907,  your  isub-committee  sent  a  circular 
letter  with  13  blue  print  sheets  illustrating  its  sections  of  proposed 
rail  standards  as  shown  in  this  report  to  81  companies  having  100 
miles  or  more  of  track  in  cities  of  100,000  population  and  upward 
and  to  40  city  engineers  of  such  cities,  requesting  criticism  of  the  pro- 
posed standards  or  any  suggestions. 
Fifteen  companies  replied. 

4  of  which  used  only  Tee  rails. 

5  say  standards  proposed  are  satisfactory  or  show  them  in  line 

with  their  practice. 
I    company    objects    to   less   than   6.5-in.   base   for   the   lighter 

sections. 
I  company  is  using  narrow  tread  wheels,  which  leave  a  ridge  on 

the  outside  of  wide  rail  heads. 
I  company  thinks  9/16-in.  web  a  minimum  thickness  for  rails 

7-in  high  and  over  to  prevent  rail  corrugation. 

1  company   uses    rails   nearly   like   illustration   of  tram   rail   as 

shown  in  Fig.  3. 

2  companies  acknowledge  circular  but  make  no  comments. 

15  total  companies  replying. 

Out  of  40  city  engineers,  12  reply. 

2  object  to  bevel  heads  and  think  lip  on  all  rails  including  guard 
rails  should  be  the  same  height  as  the  head. 
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I,  Philadelphia,  where  the  beveled  head  is  most  extensively  used 
(L.  S.  Co.,  §  i4i-395»  and  P.  S.  C.  141-263  for  steam 
roads,  are  standard)  the  city  engineer  reports  it  satisfac- 
tory and  a  great  improvement  over  the  old-fashioned  tram. 
The  gage  of  track  is  5  'ft.  2.2S-in.,  the  same  as  for  vehicles 
which  are  reported  as  having  no  difficulty  in  turning  in  and 
out  of  track  or  in  crossing  the  same. 

3  prefer  Trilby. 

5  make  no  comment. 

1  is  satisfied  with  standards  proposed. 

15?  replies  from  city  engineers. 

CIRCULAR  ON    SPECIFICATIONS  FOR   CHEMICAL   COMPOSITION   AND  PHYSICAL 
TESTS   FOR  RAILS. 

Under  date  of  July  12th,  your  sub-committee  sent  out  a  circular  of 
inquiry  to  123  companies  operating  100  miles  and  upward  of  track, 
each  as  to  chemical  specifications  and  physical  tests  prescribed  by  rail 
buyers. 

Your  sub-committee  has  given  but  little  attention  to  the  question  of 
rail  manufacture  and  makes  no  recommendations  at  this  time. 

It  may,   however,  be  interesting  to  note  the  main  points   in  the 
replies  to  the  circular  that  have  been  sent  in  to  date. 

Twenty-two   replies   were    received,   which   show   that   nine   com- 
panies buy  on  manufacturers'  specifications. 
3  of  them  are  satisfied. 

2  companies  find  the  rails  too  soft. 

I  company  is  troubled  with  corrugations. 

3  make  no  comments.  ^ 

Two  companies  use  the  specifications  of  ihe  A.  S.  of  C.  E. 
I  finds  the  rails  satisfactory. 
I  reports  a  poorer  quality  than  in  former  years. 
Two  companies  use  specifications  of  the  A.  Ry.  Engr.  &  M.  W. 
Association  and  find  them  satisfactory. 

One  company  uses  the  specifications  of  the  The  Am.  Soc.  for  Test- 
ing materials  and  makes  no  comment  as  to  results. 

Eight  companies  use  specifications  varying  from  these  above  noted. 

4  of  them   are  comparatively  low   in   carbon,   phosphorus   and 

sulphur,  ranging  between  0.45  to  0.55  for  carbon;  0.06  tp  o.io 
for  phosphorus;  0.047  to  aop  for  sulphur. 
3  of  these  are  satisfied  with  results  and  one  reports  corrugation. 
3  of  the  8  specify  rails  comparatively  high  in  carbon,  ranging 
between  0.57  to  0.75  for  carbon;  0.06  to  0.09  for  phosphorus 
and  sulphur. 
One  company  recommends  an  increase  of  manganese  to  3  per 
cent  whereas  1.2  per  cent,  is  the  maximum  for  all  other  specifications 
noted. 
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Two  companies  believe  rails  made  by  the  open  hearth  process 
would  t)e  much  better. 

One  company  calls  attention  to  the  fact  that  the  old  raik  which 
were  always  low  in  carbon  were  still  very  much  better  than  rails 
of  recent  manufacture  and  recommend  rolling  between  temperatures 
of  1,700  degrees  to  1,000  degrees  Fahr.  and  finishing  at  the  lower  tem- 
perature without  artificial  cooling. 

In  the  old  practice  rolling  occupied  from  six  to  eight  minutes,  which 
in  the  modern  mill  is  now  completed  in  two  minutes. 

Suggest   miscroscopic   test    for    fineness    of   structure   and   greater 
severity  in  the  drop  and  bending  test. 

In  the  matter  of  physical  test,  five  companies  prescribed  a  drop 
test  with  2,000  lb.  tup,  each,  however,  varies  from  the  other  ranging 
from  a  drop  of  fifteen  feet  on  to  rails  three  feet  between  supports  to 
twenty  feet,  four  feet  between  supports  for  eighty  pound  rail  and 
twenty-two  feet  for  rails  of  100  lb.  per  yard. 

As  the  most  complete  and  best  of  rail  specifications  furnished  to 
your  sub-committee,  responsive  to  the  circular  letter,  that  of  the  N.  Y., 
N.  H.  &  Hartford  R.  R.  Co.  for  1905,  revised  for  1907,  submitted  by 
the  Connecticut  Railway  &  Lighting  Co.,  is  copied  here  in  full. 

New  York,  New  Haven  and  Hartford  Railroad  Company,  1905. 

standard  specifications  for  steel  rails. 

Section. 

(i)  The  section  of  the  rail  shall  conform  to  the  dimensions  shown 

on  the  drawing  attached  or  designated,  with  an  allowance  in  height 

of  1/64  of  an  inch  under,  and  1/32  of  an  inch  over,  permitted  on  a 

delivery  of  10,000  tons.     The  fit  of  the  fishing  or  "  male "  template 

shall  be  maintained  perfect. 

(2)  The  weight  of  the  rail  will  be  maintained  as  nearly  as  pos- 
sible, after  complying  with  paragraph  No.  i  to  that  specified  in  the 
contract. 

Length. 

(3)  The  standard  length  of  the  rail  shall  be  33  feet  at  a  tempera- 
ture of  60  degrees  Fahr.  Ten  per  cent,  of  the  entire  order  will  be 
accepted  in  the  shorter  lengths  of  30  feet  and  27  feet  only,  and  all 
No.  I  rails  less  than  33  feet  long  shall  be  painted  green  on  the  ends. 

Finish. 

(4)  The  rails  must  be  free  from  all  mechanical  defects  and  flaws, 
and  shall  be  sawed  square  at  the  ends  and  the  burrs  made  by  the  saws 
carefully  chipped  and  filed  off.  particularly  under  the  head  and  on  top 
of  the  flange.  The  rails  shall  be  smooth  on  the  head;  straight  in  all 
directions,  both  surface  and  line,  and  without  any  twist,  waves  or 
kinks,  particular  attention  being  given  to  having  the  ends  without 
kinks  or  drop.    The  hot-straightening  shall  be  carefully  done,  so  that 
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gagging  under  the  cold  press  shall  be  reduced  to  a  minimum,  and  so 
applied  that  the  rails  shall  not  be  made  "lumpy."  No.  i  rails  must 
be  free  from  injurious  defects  and  flaws  of  all  kinds. 

Drilling. 

(5)  Drilling  for  bolts  shall  be  in  strict  conformity  with  the  drawing 
attached  or  the  dimensions  designated  herewith.  These  holes  must  be 
accurate  in  every  respect,  and  finished  without  burrs. 

Branding. 

(6)  The  weight  of  the  rail,  the  name  of  the  maker,  and  the  month 
and  year  of  manufacture,  shall  be  rolled  in  raised  letters  on  the  side 
of  the  web,  and  the  number  of  the  blow  and  the  letters  "  N.  Y.,  N.  H. 
&  H."  shall  be  plainly  stamped  on  each  rail,  where  they  will  not  be 
subsequently  covered  by  the  splice  bars. 

QUAUTY. 

(7)  The  rail  must  be  hard,  sound  and  tough,  showing  a  fine  dense 
grained  metal  on  fracture. 

Composition. 

(8)  The  chemical  composition  of  the  rail  shall  be  as  follows  for 
1907: 

So-pound  100-pound 

Per  cent.  Per  cent. 

Carbon •  57  to    .65  .60  to     .70 

Phosphorus  shall  not  exceed .07  .07 

Silicon  shall  not  exceed .20  .20 

Manganese .80  to  1.05  .80  to  i  .05 

Sulphur .     .06  .c6 


Heat  Treatment. 
(9)  The  number  of  passes  and  speed  of  train  shall  be  so  regulated, 
that,  on  leaving  the  rolls  at  the  final  pass,  the  temperature  of  the  rail 
will  not  exceed  that  which  requires  a  shrinkage  allowance  at  the  hot 
saws  of  5.75  inches  for  8c>-lb.,  and  5%  inches  for  loo-lb.  rails,  and  no 
artificial  means  of  cooling  shall  be  used  between  the  final  pass  and 
the  hot  saw. 

Drop  Tests. 
(10)  A  rail-butt  from  each  blow  shall  be  placed  either  head  or  base 
upward  on  solid  steel  or  iron  supports  four  feet  apart  in  the  clear,  and 
upon  it  shall  be  dropped  a  weight  of  2,000  pounds,  falling  freely  from 
a  height  of  .20  ft.  for  8o-lb.,  and  22  ft,  for  ico-lb.  rail.  If  any  rail 
break  when  subjected  to  the  drop  test,  two  additional  tests  will  be 
made  of  other  rails  from  the  same  blow  of  steel,  and  if  either  of  these 
latter  tests  fail,  all  of  the  rails  of  the  blow  which  they  represent  will 
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be  rejected,  but  if  both  these  additional  test  pieces  meet  the  require- 
ments,  all   of   the  rails  of   the  blow  which  they  represent   will  be 
accepted, 
(ii)  All  test  pieces  shall  be  taken  from  the  top  of  the  ingot 

Treatment  of  Ingots,  Etc 

(12)  After  the  ingots  are  cast,  they  shall  be  either  constantly  kept 
in  an  upright  position  until  ready  to  be  rolled,  or  else  so  maintained 
until  the  interior  steel  has  had  time  to  solidify. 

(13)  No  "bled"  ingots  or  ingots  from  "chilled"  heats  shall  be 
used  in  the  manufacture  of  rails  under  this  contract 

(14)  No  ingots  from  badly-teemed  heats  shall  be  used,  excepting 
as  they  shall  be  subject  to  the  provisions  of  section  18. 

(15)  After  cutting  off  or  allowing  for  the, "sand"  on  top  end  of 
each  ingot,  at  least  12  inches  more  of  seemingly  solid  steel  shall  be  cut 
off  that  end  of  the  bloom  —  a  greater  length  than  12  inches  being  pre- 
ferred; and  if,  after  cutting  such  lengths  the  steel  does  not  look  solid, 
the  cutting  shall  continue  until  it  does. 

Heating. 
(r6)  Care  shall  be  taken  to  avoid  over-heating  the  steel,  and,  under 
no  circumstances  shall  a  "cinder"  heat  be  allowed  —  that  is,  a  heat 
high  enough  to  cause  the  cinder  to  run  off  the  steel  as  it  is  being 
drawn  from  the  furnace.  This  does  not  apply  to  cinder  which  may 
be  sticking  to  the  under  side  of  the  steel  when  drawn  from  a  horizontal 
furnace,  or  to  the  bottom  of  an  ingot  when  drawn  from  a  soaking-pit 

Inspection. 

(17)  Inspectors  representing  the  purchaser  shall  have  free  entry  to 
the  works  of  the  maker  at  all  times  while  this  contract  is  being  filled, 
and  shall  have  all  reasonable  facilities  afforded  to  satisfy  them  that 
the  rails  are  being  made  in  accordance  with  these  speciBctions.  The 
makers  shall  furnish  them  with  the  carbon  determinations  of  each 
heat,  and  a  sufficient  number  of  complete  analyses  to  represent  the 
average  steel  of  each  day's  work. 

(18)  The  inspectors  shall  have  authority  to  reject  rails  made  from 
insufficiently  sheared  blooms,  or  from  heats,  the  test  pieces  or  drop- 
tests  of  which  have  failed,  or  from  badly  poured  heats,  or  from 
"  chilled  "  heats  or  from  "  bled  "  ingots.  The  rails  made  from  insuffi- 
ciently cut  blooms,  if  otherwise  perfect,  to  be  afterward  received  as 
No.  I  short  rails,  if  sufficient  lengths  have  been  sawed  off  to  make  an 
amount  of  steel  equal  to  the  original  demand  of  12  inches.  The  rails 
made  from  heats,  the  drop  tests  of  which  have  failed,  may  be  accepted 
as  No.  2  rails.  The  rails  from  a  badly  poured  heat  may  be  received 
as  No.  2  rails,  but  if  made  from  a  "  chilled  "  heat  or  "  bled  "  ingot, 
are  to  be  absolutely  rejected. 
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By  a  badly  poured  heat  is  meant  one  which  from  any  cause  has 
been  teemed  without  th^  control  of  the  operator. 

A  "  chilled  "  heat  is  one  which  by  reason  of  the  chilling  of  the  steel 
has  to  be  either  pricked  or  poured  over  the  top  of  the  ladle. 

A  **bled"  ingot  is  one  from  the  center  of  which  the  liquid  steel 
has  been  permitted  to  escape. 

(19)  Rails  imperfectly  drilled  or  straightened  (except  lumpy  rails) 
or  rails  imperfectly  chipped  or  filed  shall  be  rejected,  but  will  be  ac- 
cepted after  being  properly  finished.  f 

(20)  Rails  failing  to  comply  with  paragraph  i  will  be  rejected  as 
No.  I  rails. 

No.  i*  Rails. 

(21)  The  requirements  for  No.  2  rails  shall  be  the  same  as  for 
No.  I  except  that  they  will  be  accepted  with  a  flaw  in  the  head  not 
exceeding  0.25-inch,  and  flaws  in  the  flanges  not  exceeding  o.s-inch  in 
depth,  and  may  have  been  made  from  ^  an  imperfectly  poured  ingot, 
or  from  heats  of  which  the  drop  tests  have  failed. 

(22)  No.  2  rails  to  the  extent  of  5  per  cent,  of  the  whole  order  will 
be  received  at  a  price  of  5  per  cent,  less  than  that  paid  for  No.  I 
rails.  All  such  rails  must  be  painted  white  on  ends  and  kept  separate 
from  No.  i  rails. 

Edward  Gagel, 
Chief  Engineer. 
Approved : 

E.  H.  McHenry, 

Fourth  Vice-President. 
New  Haven,  Conn.,  November  23,  1905. 

Circular  Letter  sent  to  Railway  Companies. 

the  american  street  and  interurban  railway  engineering 
association. 

sub-committee  on  rails  and  joints. 

COLUMBUS,  Ohio,  August  13,  1907. 
To  


I  am  sending  you  herewith  thirteen  sheets  of  blue  prints  illustrat- 
ing standards  proposed  by  the  Sub-committee  on  Rails  and  Joints  of 
the  American  Street  and  Interurban  Railway  Engineering  Association 
for  Trilby  Girder,  Tram  Girder  and  Girder  Guard  Rail  sections  for 
use  under  urban  conditions  in  paved  streets. 

Where   Tee    rails    are    acceptable    to    the    city   authorities    it    was 
thought  that   the  Lorain   Steel   Co.'s   Section  95-400  or   Pennsylvania 
Steel  Co.'s  Section  272,  which  are  identical  would  be  satisfactory  and 
that  new  desigtls  of  Tec  rails  were  not  necessary. 
10 
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We  would  be  glad  to  hear  your  criticism  of  the  new  sections  pro- 
posed or  any  suggestions  which  you  may  care  to  make. 
An  early  reply  is  desired. 

Respectfully, 

Julian  Griggs,  Chairman, 
Sub'Com.  on  Rails  and  Rail  Matters. 
Note  —  Please  forward  all  answers  to  Julian  Griggs,  Columbus,  0. 

data  sheet  sent  to  railway  companies. 

The  American  Street  and  Interurban  Railway  Engineering 
Association. 

specifications  for  rails. 

COLUMBUS,  OHIO,  July  12,  1907. 

To  the  General  Managers  and  Engineers  of  Street  and  Interurban 

Railway  Properties  in  America: 
The  


For  study  and  comparison,  with  a  view  to  an  ultimate  improve- 
ment in  the  quality  of  steel  rails,  your  committee  desire  a  copy  of  the 
Specifications  of  your  Company  for  the  manufacture  of  rails,  and 
solicit  an  early  reply  giving  information  on  the  following  points: 

First,  Chemical  Composition.     What  are  your  requirements  ? 


Second.  Physical  properties  or  tests.    What  are  your  requirements? 


Third.  Is  the  quality  of  rails  supplied  satisfactory,  if  not,  what  are 
the  defects  ? : 


Fourth.  What    change    in    chemical   composition,    if    any,    do   you 
suggest  ?     Why  ?    '. 


Fifth.  What    change    in    physical    test    requirements    would    you 
recommend  ?     Why  ?    
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Duplicate  blanks  are  sent  herewith  for  the  files  of  the  Company 
replying. 

The  American  Street  and  Interurban  Railway  Engineering 
AssoaATioN. 
By 

Julian  Griggs,  Chief  Engr,, 

Scioto  Valley  Traction  Co.,  Columbus,  Ohio. 
Chas.  H.  Clark,  Engr.  M,  IV., 

International  Railway  Co.,  Buffalo,  N.  Y. 
E.  O.  Ackerman,  Engr.  M.  IV., 

Columbus  Ry.  &  Light  Co.,  Columbus,  Ohio. 
Sub-Committee  Appointed  by  Committee  on  Way  Matters, 
A.  S.  &  I.  R.  E.  A. 

Signature  

Title    

Note  : —  Please  forward  all  answers  to  Julian  Griggs,  Columbus, 
Ohio. 

In  conclusion  Mr.  Qarke  said: 

We  say  in  our  report,  substantially,  that  the  selection  of 
the  best  type  of  rail  is  up  to  the  city  —  if  the  city  will  let 
us  we  will  put  in  the  best  type  of  rail,  but  we  dp  not  say 
definitely  that  it  is  the  best  construction.  We  therefore  de- 
sire to  amend  our  report  so  as  to  make  it  read  as  follows: 
Your  Sub-committee  on  Rails  and  Joints,  as  a  result  of  its 
study  recommends  as  the  best  practice, .  and  as  standard  for 
city  construction  in  paved  streets,  the  use  of  a  7  inch  Tee 
rail  known  as  the  Lorain  Section  No.  95,  400  and  the  Pennsyl- 
vania Steel  Company's  Section,  272. 

Mr.  Simmons: — In  connection  with  the  reading  of  that 
report  I  desire  to  say  for  the  benefit  of  the  members  that  of 
course  the  report  will  be  pubished  and  circulated.  This  re- 
port is  simply  a  report  of  progress.  The  proposed  change 
which  Mr.  Clark  read  in  the  first  paragraph  of  the  report  has 
the  approval  of  the  Way  Committee.  In  other  words,  the 
Way  Committee  believes  that  the  report  of  the  Sub-com- 
mittee on  Rails,  if  it  is  making  a  definite  recommendation, 
should  be  a  recommendation  that  this  certain  section  of  Tee 
rail  for  use  in  paved  streets  is  recommended  as  best  practice, 
without  regard  to  the  fact  of  whether  or  not  certain  cities 
permit  the  use  of  it.    The  report  goes  on  to  provide  for  those 
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cities  where  the  use  of  Tee  rail  is  not  permitted,  due  to 
various  reasons,  probably  the  city  engineer's  idea  and  the  ideas 
of  those  unfamiHar  with  the  science  of  the  question.  Other 
types  of  rails  are  provided,  the  effort  being  to  reduce  these 
types  to  some  reasonable  minimum.  We  know  that  at  present 
there  are  probably  anywhere  from  50  to  100,  or  possibly  more, 
types  of  rails,  being  used  in  various  cities,  each  city  to  a 
greater  or  lesser  extent  having  a  type  of  its  own.  Now,  if 
we  can  reduce  these  to  two  or  three  types,  varying  only  in 
height  or  weight,  to  suit  local  conditions,  we  will  have  pro- 
vided for  those  cities  where  these  particular  conditions  pre- 
vail, but  we  do  wish  to  recommend  the  use  of  Tee  rail  as 
being  the  best  practice. 

President  Adams: — Mr.  Simmons*  remarks  on  this  re- 
port cover  what  I  had  in  mind  to  say.  We  hardly  have  the 
time  to  throw  the  subject  open  for  discussion,  as  we  desire  to 
get  back  this  afternoon  for  a  very  important  session  which 
we  are  going  to  have,  on  the  standardization  of  equipment; 
and  if  there  is  no  objection  we  will  let  this  report  stand  as  a 
report  of  progress,  with  the  understanding  that  the  same  will 
be  printed  in  the  proceedings  in  full. 

I  will  at  this  time  announce  the  Committee  on  Nomina- 
tions: C.  H.  Clark,  Buffalo,  Chairman;  George  L.  Wilson, 
Minneapolis;  Charles  Hewitt,  Philadelphia;  George  J.  Smith, 
Kansas  City ;  W.  D.  Wright,  Providence,  R.  I. 

The  meeting  then  adjourned  until  2  P.  M. 
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TUESDAY  AFTERNOON   SESSION. 

October  15,  1907. 

President  Adams  called  the  meeting  to 'order  at  3  P.  M. 

President  Adams  : —  The  session  is,  as  usual,  a  little  delayed 
because  of  the  late  luncheon  we  get  here  in  Atlantic  City,  but 
you  will  have  to  make  the  best  of  it.  The  first  business  for  this 
afternoon  is  the  report  of  the  Committee  on  Standardization. 
The  report  has  been  printed,  but  it  has  not  been  out  long 
enough  to  have  been  of  very  much  service.  However,  the 
committee  in  following  this  matter  up  has  endeavored  to  have 
the  proceedings  of  its  meetings  published  in  the  technical 
press,  so  that  I  presume  you  are  all  more  or  less  familiar  with 
the  subject  this  committee  has  to  present.  I  am  going  to  ask 
Mr.  Evans  to  present  this  report;  but  before  this  is  done,  I 
believe  Mr.  Clark  desires  to  make  an  announcement  with  refer- 
ence to  his  Nominating  Committee. 

Mr.  Clark: — I  would  like  to  have  the  nlembers,  Mr. 
Wilson,  Mr.  Hewitt,  Mr.  Smith  and  Mr.  Wright  meet  in 
room  102,  Haddon  Hall,  to-morrow  at  1 1  o'clock. 

President  Adams  : —  Mr.  Evans,  if  you  are  ready,  we  would 
be  glad  to  have  you  present  the  report  to  the  meeting.  I 
would  suggest,  gentlemen,  that  in  the  presentation  of  this  re- 
port Mr.  Evans  present  the  main  preliminary  remarks,  and 
possibly  the  conclusions  of  the  report,  then  we  can  take  up 
the  subject  topic  by  topic  and  discuss  each  in  turn,  and  then 
take  up  the  question  of  the  adoption  or  rejection  of  it 
after  we  have  gotten  through  with  the  discussion.  In  that  way 
we  will  make  best  progress,  and  if  there  is  no  objection  we  will 
proceed  in  that  manner. 

The  report  in  full  is  as  follows : 

REPORT  OF  THE  COMMITTEE  ON  STANDARDIZATION. 

Your  Committee  on  Standardization  begs  to  submit  the  following 
.report: 

Your  committee  appointed  to  investigate  the  subject  of  standard- 
ization as  applied  to  electric  traction  equipment  has  proceeded  upon 
the  lines  laid  down  for  this  committee  in  the  year  1906,  and  has 
investigated  the  same  topics,  namely: 

[147] 
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(a)  Standard  axles,  joumalsi  journal  bearings  and  journal  boxes. 

(b)  Standard  brake  shoes,  brake  shoe  heads  and  keys. 

(c)  Standard  section  of  tread  and  flange  of  wheel. 

(d)  Standard  rails. 

Considerable  work  on  all  of  the  above  subjects  was  done  by  the 
committee  during  tho.  year  1906,  both  previous  and  subsequent  to  the 
convention  at  Columbus,  and  all  the  information  given  in  the  data 
sheets  was  compiled  in  tabular  form  for  consideration  by  the  committee. 

It  was  subsequently  decided  desirable  to  have  the  subject  of  rails 
considered  by  the  Way  Committee.  All  the  information  received  on 
this  subject  wab  turned  over  to  that  committee  by  direction  of  the 
president,  and  that  committee  will  submit  a  separate  report  This 
committee  has  considered  the  subject  of  rails  and  special  work  only  as 
affecting  the  recommendation  of  a  standard  wheel  tread  and  flange. 

In  order  thoroughly  to  study  the  conditions  affecting  the  above 
subjects,  the  committee  held  meetings  in  New  York  on  May  20  and  21, 
in  Cleveland  on  July  26  artd  27,  and  again  in  New  York  on  September 
12  and  13,  1907.  At  each  of  these  meetings  representatives  of  the 
various  manufacturers  of  all  the  equipment  under  consideration  were 
present,  and  materially  assisted  the  committee  in  arriving  at  the  recom- 
mendations which  are  embodied  in  this  report.  Abstracts  of  the  dis- 
cussions at  these  meetings  have  been  printed  and  yridely  circulated  and 
this  has  resulted  in  a  favorable  sentiment  toward  the  subject  of 
standardization.  The  committee  appends  the  stenographic  reports  of 
its  meetings,  blue  prints,  and  other  information  obtained  bearing  on  the 
subjects  under  discussion. 

(a)    Standard   Axles,   Journals,   Journal  Bearings  and  Journal 

Boxes. 

A  consideration  of  this  subject  disclosed  that  it  would  be  very 
difficult  to  adopt  standards  which  would  accommodate,  to  any  gen- 
eral extent,  the  equipments  already  in  service.  After  a  thorough  dis- 
cussion by  the  representatives  of  all  the  interests  involved,  this  com- 
mittee decided  to  recommend  arbitrary  dimensions  which  conform  to 
what  is  believed  to  be  the  very  best  recommended  practice,  at  the  same 
time  meeting  as  nearly  as  possible  the  requirements  of  the  existing 
conditions.  The  dimensions  proposed  very  nearly  approach  the 
standards  adopted  by  many  of  the  large  electric  railway  properties  of 
the  country. 

In  this  connection  the  committee  has  profited  very  materially  by  the 
experience  of  similar  organizations  which  have  developed  the  axle 
problem  since  the  beginning  of  operation  of  railroads  in  this  country, 
and  this  was  found  to  be  not  only  valuable  in  taking  advantage  of  what 
experience  had  taught,  but  also  desirable  from  a  commercial  stand- 
point. 

We,  therefore,  recommend  the  axles  shown  in  Fig.  I  and  desig- 
nated as  EA,  EB,  EB-i,  EC,  EC-i,  and  ED.  A  general  suinmary  of 
the  axle  and  gear  data  is  given  in  Table  I. 
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Axle  EA  has  a  journal  of  3.75  by  7  in.  It  is  designed  to  carry  a 
load  of  15,000-lb.  per  axle  and  for  the  accommodation  of  motors  not  to 
exceed  45  h.p.  capacity. 

Axle  EB  has  a  journal  4.25  by  8  in.  and  is  designed  to  carry  a 
load  of  i9,oo(>-lb.  per  axle  and  for  motors  not  to  exceed  65  h.p. 
capacity. 

Axle  EB-i  has  the  same  general  diniensions  as  axle  EB,  except 
that  it  is  5.5  in.  in  diameter  at  the  motor  fit.  It  is  designed  to  carry 
22,ooo-lb  per  axle  and  for  motors  not  exceeding  100  h.p.  capacity. 

Axle  EC  has  a  journal  5  by  9  in.  It  is  designed  to  carry  a  load 
of  27,000-lb.  per  axle,  and  is  intended  to  accommodate  motors  not  to 
exceed  150  h.p.  capacity. 

Axle  EC-i  is  of  the  same  general  dimensions  as  axle  EC,  excepting 
that  the  diameter  at  the  motor-fit  is  6.5*in.  It  is  designed  to  carry 
31,000-lb.  per  axle  and  to  accommodate  motors  not  exceeding  200  h.p. 
capacity. 

Axle  ED  has  a  journal  of  5,5  by  10  in.  and  a  carrying  capacity  of 
38,000-lb.  per  axle.  It  is  designed  to  accommodate  motors  not  to 
exceed  250  h.p.  capacity. 

Axles  EA,  EB  and  EB-i  are  to  accommodate  motors  that  do  not 
require  more  than  48-in.  between  the  wheel  hubs,  and  axles  EC  and 
EC-i  and  ED  are  to  accommodate  motors  that  do  not  require  more 
than  50-in.  between  the  wheel  hubs. 

Particular  attention  is  directed  to  the  dimensions  pven  on  these 
axles,  all  of  which  were  worked  out  with  a  great  deal  of  care  by  the 
committee  and  were  adopted  only  after  a  very  careful  consideration 
of  each  and  the  relation  of  each  to  all  the  others.  This  applies  with 
particular  emphasis  to  the  diameter  and  length  of  wheel-fit,  diameter 
and  length  of  gear-fit,  the  gear  keys  and  the  diameter  of  the  motor-fits. 
The  discussion  in  connection  with  these  subjects  developed  that  the 
dimensions  recommended  by  the  committee  are  the  most  desirable  and' 
very  acceptable  to  the  manufacturers  of  the  different  parts  of  the 
equipment.  Their  original  adoption  will  result  in  eliminating  a  great 
variety  of  dimensions  of  these  parts.  This  lack  of  uniformity  in  the 
past  has  worked  a  particular  hardship,  not  only  on  the  manufacturers, 
but  also  upon  the  companies  operating  the  equipment. 

Special  attention  is  directed  to  the  length  of  gear  seat  and  the 
key  way,  as  well  as  to  the  diameter  01  the  gear  hub  and  the  width  of 
gear  face,  as  it  was  found  that  by  adopting  these  dimensions,  the  motor 
builders  would  be  able  to  arrive  at  a  uniform  gear  practice. 

It  is  further  recommended  that  for  motors  not  to  exceed  lOO  h.p., 
a  three-pitch  gear  with  5-in.  face  be  adopted  as  standard;  and  that 
motors  exceeding  100  h.p.  should  have  a  2.5-in.-pitch  gear  with  a 
5.25- in.    face. 

Journals  and  J-^urnal  Bearings. 

For  journals  and  journal  bearing  keys  we  recommend  the  use  of 
the  four  sizes  known  as  the  Master  Car  Builders'  standards.    These 
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are  the  result  of  years  of  experience  in  equipments  of  similar  character 
and  generally  familiar,  and  are  specified  in  reports  of  the  proceedings 
of  that  association. 

Journal' Boxes. 

In  connection  with  the  axles  already  recommended,  we  submit  here- 
with Figs.  2,  3,  4,  and  5,  showing  journal  boxes  for  each  of  the  different 
journals  recommended,  showing  two  styles  of  design  for  the  tops  of 
the  boxes  to  accommodate  the  two  styles  of  trucks  generally  used  in 
electric  traction  equipment.  The  interiors  of  these  boxes  are  arranged 
to  accommodate  the  journal  bearing  keys  referred  to  above  and  will  be 
subject  to  the  test  gages  in  common  use  for  journal  boxes  ol  this 
character. 

(b)     Brake  Shoes,  Brake  Shoe  Heads  and  Keys. 

Your  committee  believes  that  this  feature  of  the  equipment  most 
readily  permits  of  standardization  and  that  the  results  obtained  there- 
from, both  mechanically  and  commercially,  will  be  most  desirable. 

The  data  sheets  compiled  by  your  committee  show  that  at  the 
present  time  there  are  innumerable  styles  and  patterns  of  brake  shoes 
and  brake  heads  in  use  throughout  the*  country,  many  of  which  vary 
but  slightly  from  the  recommendations  which  your  committee  here- 
with submits. 

For  wheels  having  a  tread  of  3-in.  wide  and  over,  your  committee 
recommends  a  design  of  brake  head  and  shoe  (see  Figs.  6  and  7),  both 
of  which  are  interchangeable  with  those  in  general  use  in  steam  rail- 
road practice.  The  brake  head  recommended  is  adapted  to  both  the 
flanged  and  unflanged  shoes.  The  unflanged  shoes  to  go  with  this 
head  are  reversible  on  their  own  wheels,  and  the  flanged  shoes  may 
be  reversed  by  changing  the  shoe  from  end  to  end  on  the  brake  beam. 

To  accommodate  wheels  in  service,  with  treads  narrower  than  3-in., 
the  committee  deems  it  advisable  to  recommend  the  second  brake  head 
and  shoe  illustrated  in  Ficr  8.  This  head  is  adapted  for  use  on  any 
of  the  narrower  tread  of  wheels,  viz.,  those  less  than  3-in.  wide.  The 
brake  shoe  can  be  used  either  flanged  or  unflanged,  the  unflanged  shoe 
being  reversible  upon  the  same  wheel  and  the  flanged  shoe  will  be 
reversible  by  changing  it  to  the  ether  end  of  the  brake  beam,  thus 
requiring  but  one  pattern  of  brake  shoe  for  all  equipment  which  will 
be  standardized  with  this  brake  head. 

No  attempt  has  been  made  at  this  time  to  suggest  a  standard  for 
the  brake  head  hanger  arrangement,  as  the  patterns  submitted  are 
simply  for  the  brake  shoe  attachment.  For  the  brake  head  shown  in 
Figs.  6  and  7,  it  is  intended  to  use  the  brake  shoe  key  now  in  gen- 
eral use. 

(c)     Standard  Section  of  Tread  and  Flange  of  Wheel. 

The  investigation  by  this  committee  of  the  various  types  of  wheels 
in  service  on  electric  traction  properties  throughout  the  country  shows 


Digitized  by  LjOOQIC 


152  Engineering  Association. 

that  there  is  a  very  wide  variation  of  wheel  sections  in  use,  especially 
as  regards  flanges  and  treads.  An  inspection  of  the  data  sheets  demon- 
strated that  it  was  almost  impossible  to  select  one  wheel  which  would 
meet  all  the  varying  conditions.  These  sheets  also  showed  conclusively 
that  wheels  of  a  considerably  narrower  tread  than  the  increased  weight 
of  the  equipment  requires  are  being  oper:»ted.  Your  committee,  there- 
fore, recommends  as  standard  for  street  and  interurban  railways  as 
far  as  it  can  be  applied,  a  wheel  tread  and  flange  contour  which  con- 
forms to  that  shown  in  Ft«:.  9  and  indicated  as  Wheel  A,  this 
wheel  to  have  a  tread  3-in.  wide  and  a  flange  ^-in.  high  and  i  3/16-in. 
thick  at  the  throat.  It  is  the  opinion  of  the  committee  that  this  wheel 
tread  and  flange  can  be  applied  with  comparatively  little  difficulty  to 
a  great  majority  of  the  roads  forming  our  association. 

A  number  of  roads  are  using  wheels  with  a  tread  3.5-in.  wide  for 
combined  city  and  interurban  work,  and  there  is  a  decided  tendency  in 
this  direction.  This  wide  tread  assists  in  carrying  the  load  across 
special  work  without  rtmning  on  the  flange,  and -avoids  the  necessity 
for  flange  bearing  on  the  special  work.  We,  therefore,  also  recom- 
mend Wheel  A  with  the  tread  increased  to  3.5-in.  for  interurban  work, 
and  also  for  city  work  where  it  can  be  used.  In  the  judgment  of  your 
committee,  it  is  especially  desirable  to  work  toward  the  general  adop- 
tion of  wheels  having  this  tread. 

Your  committee  recognizes  the  fact  that  local  conditions  on  many 
of  the  systems  forming  our  association  are  such  that  it  will  be  difficult 
for  a  number  of  years  to  operate  a  wheel  of  the  dimensions  repre- 
sented by  Wheel  A.  To  meet  these  conditions  your  committee  recom- 
mends Wheel  B  (Fig.  9),  with  a  tread  of  2.5-in.  wide  and  a  flange 
0.75-in.  high,  this  flange  to  have  the  same  general  dimensions  as 
Wheel  A  with  the  exception  of  the  height  above  the  tread  line. 

In  mounting  and  gaging  wheels  it  is  understood  that  the  gage  line 
is  at  a  point  on  the  flange  o.2S-in.  above  the  wheel  tread,  and  your 
committee  recommends  that  the  wheels  be  gaged  0.25-in.  narrower  than 
the  gage  of  the  track,  the  track  gage  being  measured  between  points 
o.^-in.  below  the  tops  of  the  rails. 

Recommendations  for  Future  Work. 
The  investigation  conducted  by  this  committee  during  the  past  two 
years  indicates  the  need  on  the  part  of  the  association  in  the  future 
for  a  standing  committee  or  standing  committees  to  take  charge  of 
the  changes  and  progress  in  electric  traction  equipment  The  extent 
of  the  field  suggests  the  desirability  of  dividing  the  subject  among 
various  committees  as  has  been  found  necessary  in  the  case  of  similar 
work  carried  on  by  other  associations. 

Conclusion. 

In  making  these  recommendations,  your  committee  has  been  greatly 
assisted  by  representatives  of  the  manufacturers  of  the  various  parts 
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of  the  equipment  concerned,  and  it  is  pleasing  for  us  to  report  that 
these  recortmendations  appear  to  meet  with  their  general  approval.  In 
fact  they  will  gladly  cooperate  in  the  adoption  of  these  standards,  as 
many  of  the  various  manufacturers  icr- resented  in  our  conferences  have 
long  felt  the  necessity  for  the  adoption  of  standards  for  electric  trac- 
tion equipment.  It  is  possibly  well  to  state  that  these  recommendations 
are  the  result  of  a  very  thorough  and  general  discussion  on  the  part 
of  all  the  interests  involved,  both  the  manufacturing  and  various  de- 
partments of  the  electric  railways.  Your  committee  takes  this  occasion 
to  acknowledge  the  very  valuable  assistance  and  enthusiastic  support 
of  all  those  who  cooperated  in  the  work  leading  up  to  these  recom- 
mendations. 

The  recommendations  of  this  committee  are  the  result  of  the  labor 
of  two  years  and  we  urge  that  definite  action  be  taken  in  this  matter 
at  your  convention  this  year. 

Respectfully  submitted, 

W.  H.  Evans,  Chairman, 

H.  Wallerstedt, 

J.  M.  Larned, 

H.  B.  Fleming, 

R.  C.  Taylor, 

H.  A.  Benedict, 

H.  W.  Blake, 

C.  B.  Fairchild,  Jr., 

Committee  on  Standardization. 

Mr.  Evans: — I  think,  Mr.  President,  as  insufficient  time 
has  elapsed  since  the  printed  copies  of  the  report  have  been 
distributed  to  g^ve  all  a  chance  to  look  them  over,  it  might  be 
well  to  just  make  a  synopsis  without  going  to  the  trouble  of 
reading  the  entire  report.  However,  as  considerable  space  is 
taken  up  with  the  drawings  and  prints,  it  is  not  as  extensive 
as  it  might  appear ;  I  will  therefore  read  portions  of  the  report. 
I  might  say  in  passing,  Mr.  President,  that  the  distinguishing 
feature,  in  fact  the  only  variation  in  dimensions,  as  between 
the  axles  indicated  as  EB  and  EB-i,  and  also  in  the  case  of 
EC  and  EC-i,  is  the  diameter  of  the  motor  fit,  as  it  was  origi- 
nally thought  best  to  recommend  axles  5.5  inches  and  6.5 
inches  for  those  two  sizes ;  but  after  further  consideration  it 
was  considered  desirable  to  specify  a  particular  axle  which 
would  have  a  5  inch  and  also  a  6  inch  motor  fit,  so  that  we 
really  have  adopted  but  four  standard  axles  with  that  particu- 
lar variation.    The  journal  boxes  are  illustrated  in  the  draw- 
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ings,  and  I  think,  while  we  did  not  intend  them  to  constitute 
working  drawings,  the  principal  dimensions  are  supplied  and 
the  detail  dimensions  can  be  obtained  from  the  Master  Car 
Builders'  standard  drawings  where  we  have  shown  them  in 
this  report. 

President  Adams: — Gentlemen,  that  is  the  report  of  the 
most  important  committee  which  this"  association  has  had,  I 
have  followed  the  work  of  this  committee  closely.  I  was  in- 
'vited  by  the  committee  to  be  present  at  its  deliberations,  and 
in  order  to  tell  you  the  way  this  committee  worked,  I  want  to 
state  that  at  the  last  meeting  they  had  in  New  York  I  left 
them  at  20  minutes  past  11  to  take  the  midnight  train  for 
Baltimore.  I  understand  that  the  committee  broke  up  at  i 
o'clock,  and  then  continued  the  next  morning — Saturday 
morning  —  and  completed  the  report.  That  is  just  an  ex- 
ample of  the  way  the  members  of  this  committee  have  put 
their  shoulders  to  the  wheel  on  this  subject.  They  deserve  the 
utmost  credit  for  the  report  they  have  presented.  I  will  now 
turn  it  over  to  you  for  discussion,  taking  up  the  sub- 
ject of  axles.  I  might  mention,  gentlemen,  that  we  have  a 
number  of  the  representatives  of  the  manufacturers  here  in 
addition  to  the  representatives  of  the  main  association.  This 
discussion  is  thrown  open  to  you  all. 

Discussion  of  the  Report  of  the  Committee  on  Standardisation. 

Mr.  Storer: — Mr.  Chairman,  it  was  my  good  fortune 
to  be  called  in  by  the  committee  to  represent  the  Westing- 
house  Electric  &  Mfg.  Co.,  on  this  axle  problem  in  particu- 
lar. There  were  two  points  there  which  directly  concern  us 
as  manufacturers  of  railway  motors:  The  first  is  the  distance 
allowed  between  the  wheel  hubs ;  and  second  the  length  of  the 
gear  fit.  The  report  which  has  been  finally  adopted  is  satis- 
factory to  us,  although  not  exactly*  in  accordance  with  our 
recommendations.  We  understand  fully  that  the  conflicting 
requirements  of  the  truck  builder,  the  wheel  manufacturer,  and 
the  motor  builders  don't  always  conduce  to  the  very  best  in 
any  particular  part.  We  believe  that  the  report  as  adopted 
gives  the  best  compromise  for  all  concerned. 
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There  is  one  point  which  I  wish  to  call  to  your  attention, 
that  of  the  gear  fit,  and  especially  to  the  position  of  the  gear 
face  with  reference  to  the  flange  of  the  wheel  or  to  the  posi- 
tion of  the  motor  on  the  axle.  It  was  determined  by  the  com- 
mittee that  this  gear  face  should  be  in  a  standard  position  on 
the  different  axles  in  order  that  motors  of  different  manufac- 
ture could  be  placed  on  any  axle;  that  is,  that  the  motors 
would  be  interchangeable  as  far  as  gears  and  axles  are  con- 
cerned. That,  I  think,  is  one  of  the  most  important  decisions 
arrived  at  in  connection  with  the  subject.  One  little  point  I 
believe  it  would  be  advantageous  to  change.  It  was  due  to  an 
oversight  on  the  part  of  our^  representative  at  the  meeting  in 
New  York,  and  that  is  the  overhang  of  the  gear  hub  on  the 
gear  for  the  axles  having  48  inches  between  the  hub.  We 
would  like  very  much  to  see  the  gear  hub  flush  on  the  motor 
side  of  the  gear,  and  have  the  i^  inches  overhang  on  the 
wheel  side.  The  gear  would  then  be  the  standard  which  is  in 
use  on  a  g^eat  many  of  our  motors  —  many  thousands  of  our 
equipment  are  built  in  that  way,  and  I  understand  that  this 
gear  having  %  overhang  on  the  motor  side  is  not  in  use  at 
present  by  any  motor  in  the  country.  It  is  a  small  matter  of 
j4  inch  and  I  would  like  very  much  to  have  the  committee 
consider  that  at  their  next  meeting  if  it  is  possible  to  make 
that  slight  modification. 

President  Adams: — Mr.  Priest,  can  you  say  something  in 
connection  with  the  point  that  Mr.  Storer  has  just  raised,  as 
to  whether  there  is  any  objection  to  changing  that  dimen- 
sion? This  will  be  found  on  page  5,  table  i,  the  last  two 
columns,  "  Finished  width  of  gear  hubs ;  the  wheel  side  and 
the  motor  side  "  the  first  three  axles  in  this  report,  call  for  i 
inch  on  the  wheel  side  and  on  the  motor  side  }i  inch.  Mr. 
Storer  proposes  that  the  dimension  be  i^  inch  on  the  wheel 
side  and  flush  on  the  motor  side. 

Mr.  Priest: — I  am  not  prepared  to  advise.  Possibly  it 
will  be  all  right.  I  would  like  to  investigate  before  making 
any  definite  recommendations. 

Mr.  Evans: — Mr.  Chairman,  the  point  which  Mr.  Storer 
has  raised  is,  I  think,  quite  a  good  one,  since  it  corresponds 
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with  a  large  number  of  equipments  which  they  already  have  in 
service ;  but  we  thought  that  since  the  representatives  of  both 
the  Westinghouse  and  the  General  Electric  companies  had 
been  at  our  previous  meeting,  and  since  Mr.  Priest  and  his 
assistant  Mr.  Schermerhorn,  who  acted  in  his  absence,  did 
not  give  their  enthusiastic  support  to  the  proposed  changes  by 
Mr.  Storer,  it  would  be  well,  Mr.  President,  to  carry  this  over 
until  after  the  convention,  and  in  the  meantime  we  could 
possibly  harmonize  any  difference  between  the  two  designing 
engineers  of  the  General  Electric  and  Westinghouse  companies. 
And  I  just  want  to  say,  Mr.  President,  while  I  am  speaking, 
that  we  appreciate  very  much  the  fact  that  the  General  Elec- 
tric and  the  Westinghouse  Electric  &  Mfg.  Co.  so  enthusi- 
astically sent  their  representatives,  both  Mr.  Storer  and  Mr. 
Priest,  who  I  am  sure  are  very  busy  men,  and  also  their  repre- 
sentatives, to  confer  at  our  meeting.  I  think  that  Mr.  Scher- 
merhorn and  Mr.  Webster  had  a  session  until  tong  after  mid- 
night one  evening,  that  I  remember,  and  I  think  Mr.  Storer 
will  be  able  to  take  care  of  that  very  nicely. 

President  Adams  : —  This  particular  point  is  a  small  point 
which  affects  the  gear  design,  and  I  suggest  that  it  be  left  for 
consideration  in  next  year's  report,  this  being  a  standing  com- 
mittee. 

Mr.  Olds: — Mr.  President,  it  gives  me  a  great  deal  of 
pleasure  to  say  that  I  give  the  report  of  this  committee  my 
hearty  support.  Some  of  the  axles  recommended  are  those 
we  have  used  for  a  number  of  years  in  Milwaukee.  Only 
one  is  hew.  There  is  a  little  difference  in  the  diameter  of 
the  wheel  fit  of  our  standards,  but  that  is  a  mere  detail, 
and  one  that  I  can  readily  change  to  meet  their  recommenda- 
tions. As  I  have  stated  at  our  previous  meetings,  I  think 
it  a  matter  of  very  great  importance  to  our  companies  that 
we  adopt  standards.  By  so  doing  we  will  be  able  not  only 
to  get  better  equipments,  but  will  make  it  possible,  if  we  see 
fit,  to  change  one  type  of  motor  on  a  truck  to  another  at  small 
expense.  As  the  matter  now  stands,  they  are  of  different 
dimensions,  but,  as  I  stated  a  moment  ago,  the  general  dimen- 
sions are  Milwaukee  standards. 
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President  Adams: — We  have  not  heard  anything  from 
any  of  the  representatives  of  the  truck  builders.  We  have  a 
number  of  them  with  us.  I  do  not  know  whether  they  feel 
that  they  had  their  say  when  the  committee  was  in  session 
or  not.  If  there  is  anything  they  would  like  to  say  in  connec- 
tion with  the  report  we  would  be  very  glad  to  hear  from 
them. 

Mr.  Ayres  : —  I  was  going  to  rise,  Mr.  Chairman,  and  then 
I  thought  I  would  not,  that  I  would  wait  until  the  truck  peo- 
ple had  had  their  say.  I  suppose  it  is  hardly  necessary  to 
state  that  it  is  more  important  to  get  these  things  standardized 
than  it  is  to  get  just  the  best  possible  dimensions,  and  in  what 
I  am  going  to  say  I  do  not  want  even  to  suggest  that  the 
committee  ought  to  change  any  of  these  dimensions; 
at  the  same  time,  I  must  say,  that  when  I  saw 
these  axle  dimensions  I  did  not  like  the  appearance 
of  them,  simply  because  they  are  so  far  from  our 
practice  on  the  Boston  &  Worcester  Street  Railway. 
Now,  as  I  understand  it,  the  purpose  of  making  the  diameter 
of  the  axle  at  the  gear  seat  considerably  larger  than  the 
diameter  at  the  motor  bearing  is  to  get  room  for  the  keyway 
and  to  get  increased  strength  to  make  up  for  the  weakening  of 
the  axle  which  comes  from  cutting  the  keyway.  I  should 
think  that  the  diameter  of  the  axle  at  the  wheel  fit  is  dictated 
with  reference  to  the  idea  of  getting  that  just  a  trifle  smaller 
than  the  diameter  at  the  gear  seat.  Now,  on  our  road  the 
practice  is  to  have  practically  only  two  diameters  for  the  axle 
altogether,  one  diameter  at  the  journal  box,  and  the  rest  of 
the  axle  one  other  diameter.  On  our  smallest  size  of  inter- 
urban  equipment  we  use  the  G.  E.  57  Motor  and  use  an 
axle  4j/^  inches  in  diameter  everywhere  except  at  the  journal. 
There  is  no  keyway ;  the  gear  is  pressed  on  and  the  wheel  is 
pressed  on.  The  fact  that  the  keyway  is  omitted  seems  to 
me  to  remove  the  reason  for  having  the  axle  large  at  that 
point.  In  our  larger  equipment  we  use  a  5.25  inch  axle,  4.25 
inch  at  the  journal  box  and  5.25  inch.  ever)nvhere  else.  Some 
of  the  truck  manufacturers  have  objected  that  you  cannot 
press  on  a  gear  over  the  wheel  fit  and  have  tHem  both  of  the 
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same  size.  That  is  a  mistake;  we  do  it  in  our  shop  right 
along;  it  is  entirely  satisfactory  and  they  do  not  get  loose. 
Of  course,  the  practical  advantage  of  that  form  of  axle  is 
that  it  is  cheaper  to  make,  especially  perhaps  in  the  shops  of 
an  operating  company.  Now,  there  may  be  some  reason  for 
increasing  the  size  of  the  axle  at  the  wheel  fit,  some  reason 
in  connection  with  the  strains  in  the  metal  and  the  necessary 
strength.  I  do  not  see  any  such  reason.  Of  course  most 
broken  axles  fail  —  at  least  in  our  experience  practically  all 
of  them  —  at  the  wheel  hub,  at  the  end  of  the  keyway.  We 
never  have  had  axles  break  there  since  we  adopted  our  present 
construction,  because  we  have  no  keyway  in  them.  This  is  a 
recent  standard  with  us,  and  we  may  not  have  had  them  in 
use  long  enough  to  fully  ascertain  their  character.  It  has 
been  my  opinion  that  it  was  the  keyway  in  the  axle  that  caused 
the  strains  to  accimiulate  at  that  point,  and  caused  the  axle 
to  break  there.  I  am  not  sure  that  a  larger  axle,  an  axle 
increased  in  diameter  at  that  point,  is  any  stronger,  or  even 
as  strong  as  the  axle  of  uniform  diameter  throughout  its 
length.  It  is  certain,  I  think,  that  the  bending  to  which  any 
axle  or  shaft  is  subjected  has  a  tendency  to  localize  at  a 
point  where  there  is  a  sudden  change  in  diameter,  and  at  a 
point  where  the  metal  has  been  cut  for  any  reason.  The 
keyway  is  worse  than  a  change  in  diameter. 

Probably  where  the  wheel  is  pressed  on  with  a  great  many 
tons  of  pressure  the  localization  may  take  place  at  the  end 
of  dial  hub  just  a-s  it  would  if  the  axle  itself  were  suddenly 
enlarged  at  that  point;  but  I  am  inclined  to  think  that  there 
is  less  danger  of  having  so-called  crystallization,  the  straining 
of  the  fibres  of  the  metal,  in  a  case  where  there  is  a  sudden 
increase  of  diameter  due  to  the  pressing  on  of  an  exterior 
collar  of  metal,  that  is,  the  hub,  than  there  is  in  the  case 
where  the  increased  diameter  is  made  by  turning  it  out  of  the 
solid  axle. 

I  do  not  know  that  I  want  to  raise  any  objection  to  the 
report  of  the  committee.  I  simply  wanted  to  present  my  point 
of  view,  that  it  does  not  seem  to  me  that  for  high  speed  work 
keyways  ought  to  be  used.  I  think  we  all  agree  that  for 
high  speed  work  the  solid  gear  should  be  used,  and  there 
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certainly  is  no  need  of  a  key  at. all  with  solid  gears.  There 
is  no  more  reason  for  a  key  with  the  gear  than  with  the 
wheel.  They  can  be  pressed  on  so  they  will  not  move.  It 
seems  to  me  where  that  fact  is  taken  into  account  the  need 
of  the  increased  diameter  of  the  axle  at  the  wheel  seat  and 
gear  seat  disappears.  I  think  that  is  perhaps  all  I  have  to 
say  except  to  make  the  remark  that  it  is  evident  in  some  in- 
stances that  it  will  not  be  possible  to  use  for  a  long  time 
the  standard  dimensions,  and  they  probably  never  will  be  used 
where  open  cars  are  used  in  city  streets,  where  very  short 
radius  curves  have  to  be  taken,  because  the  length  of  the 
bearing  has  to  be  kept  down  below  the  standard  here  indi- 
cated in  order  to  make  the  truck  narrower  and  have  it  swing 
freely,  without  striking  the  running  board. 

Mr.  Dickey: — With  respect  to  that  point  I  would  like  to 
say  that  with  all  forms  of  gears  the  enlarged  gear  seat  ap- 
pears to  be  necessary.  For  instance,  we  recently  made  the 
attempt,  in  meeting  the  requirements  of  a  customer,  to  force 
a  gear  with  manganese  rim  and  cast  iron  center  over  a  5  inch 
straight  axle  for  a  keyless  fit.  After  the  gear  had  traversed 
the  wheel  seat  the  pressure  was  too  low  to  permit  of  dis- 
pensing with  a  key.  The  only  gear  that  can  be  utilized  at 
all  for  such  a  fit  is  one  of  cast  steel  and  even  with  a  gear  of 
that  metal  you  are  not  very  sure  of  having  sufficient  pressure 
when  the  gear  has  reached  its  seat. 

Mr.  Ayres: — If  it  is  necessary  it  can  only  be  a  small 
amount,  such  as  1/16  of  an  inch,  to  accomplish  that. 

Mr.  Dickey: — That  is  all  we  allow. 

Mr.  Ayres: — One-sixteenth  of  an  inch  thicker  than  the 
rest  of  the  axle?  ^ 

Mr.  Dickey: — We  allow  1/16  inch  larger  gear  fit  than 
wheel  fit  and  thereby  relieve  the  gear  of  all  expansion  due  to 
pressing  it  over  the  wheel  seat.  It  is  put  right  onto  the  gear 
seat  with  the  first  pressure. 

President  Aqams: — All  things  considered,  it  is  going  to 
be  difficult  to  reconcile  a  report  of  this  character  to  the 
practice  of  every  individual  road,  and  the  report  of  this  com- 
mittee is  a  report  of  the  practice  best  recommended.  I  state 
this  because  I  suppose  we  could  all  get  up  and  say  that  we 
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would  rather  have  such  and  such  practice  —  I  do  not  say  this 
with  any  discourtesy  to  Mr.  Ayres  —  but  it  is  a  thought  which 
came  to  me  and  I  desire  to  set  the  committee  straight  as  far 
as  they  were  concerned  in  their  recommendation. 

We  have  with  us  a  number  of  the  representatives  of  the 
American  Association,  and  I  do  not  know  whether  or  not 
they  have  had  an  opportunity  to  read  this  report,  but  I  should 
be  pleased  to  hear  some  expression  of  opinion  from  them. 
Mr.  Sergeant,  will  you  honor  us  with  a  few  remarks? 

Mr.  Sergeant: — I  will  have  to  ask  to  be  excused.  I 
am  here  merely  as  a  looker-on.  I  also  have  a  very  bad  cold, 
and  if  I  had  anything  to  say  of  any  importance  I  could  not 
very  well  say  it  to  you.  I  would  say,  however,  that  I  suppose 
every  committee  on  standardization  has  always  encountered 
the  difficulty  that  nothing  is  standard,  and  that  standards 
cannot  be  adopted  in  practice  until  a  long  time  after  they 
have  been  adopted  in  theory.  But,  Mr.  President,  it  seems 
to  me  that  unless  you  can  suggest  standards  to  work  toward, 
we  should  never  arrive  anywhere,  and  I  believe  that  in  almost 
every  department  of  electrical  railway  work  we  have  suffered 
for  years  from  a  lack  of  standards.  Without  being  able  to 
discuss  this  from  a  technical  point  of  view,  I  sincerely  hope, 
that  it  may  result  in  our  approximating  to  something  that 
will  become  standard  in  regard  to  all  these  matters. 

Mr.  Connette: — In  looking  over  the  standards  recom- 
mended for  axles,  I  am  reminded  of  a  road  in  eastern  Massa- 
chusetts which  had  two  or  three  accidents  on  account  of  loose 
wheels,  that  were  caused  by  the  depth  or  length  Of  the  hub 
of  the  wheel  being  less  than  the  diameter  of  the  axles.  They 
sued  the  wheel  manufacturer  to  recover  the  amount  which 
they  had  to  pay  on  account  of  the  accident,  claiming  it  was 
the  fault  of  the  wheel  manufacturer  who  furnished  the  wheels 
and  axles;  but  it  developed  in  the  course  of  the  lawsuit, 
that  the  wheels  and  axles  were  made  from  drawings  that  were 
furnished  by  the  street  railway  company.  I  notice  that  axles 
EA  and  EB  provide  for  a  length  of  hub  of  7.5  inches, — 
they  are  the  smaller  sized  axles  —  while  the  two  larger  sized 
axles  provide  for  a  hub  6.5  inches  in  length.  The  diameter 
of  the  axles  are,  EC,  6  15/16  inches  and  the  larger  one,  or 
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ED,  7  15/16  inches  in  diameter.    I  beg  to  inquire  of  the  com- 
mittee if  it  considers  this  good  practice? 

Mr.  Evans  : —  In  answer  to  what  Mr.  Connette  has  said,  I 
would  advise  that  that  difficulty  occurs  from  a  rather  selfish 
motive  on  the  part  of  the  motor  designers,  and  that  it  re- 
quired considerable  argument  to  get  them  to  release  as  much 
as  50  inches  of  the  axle,  as  they  wanted  51  and  51.5  inches; 
but  we  were  fortunate  in  calling  to  our  assistance  the  truck 
builders,  wheel  manufacturers  and  axle  makers,  and  they 
insisted  they  must  have,  at  least,  as  much  of  the  axle  as  we 
were  giving  them.  It  has  been  rather  an  accepted  standard 
that  the  length  of  the  wheel  fit  should  not  be  less  than  the 
diameter,  but  I  do  not  know  that  this  point  has  ever  been 
worked  out.  In  fact,  the  wheel  makers  assure  us  there  is 
absolutely  no  question  but  that  a  wheel  can  be  fitted  to  the 
larger  diameter  axles  and  be  absolutely  safe,  and  we  have  the 
same  assurance  from  the  cast  wheel  makers  for  the  smaller 
axles.  The  opinion  of  the  committee  was  that  for  the  present 
at  least  the  steel  wheels  would  be  used  on  the  larger  diameters. 
In  reply  to  what  has  been  said  about  the  keyway,  the  com- 
mittee has  not  recommended  that  a  ke3rway  is  always  neces- 
sary, in  fact  I  might  say  that  I  think  I  voice  the  sentiment  of 
the  majority  of  the  committee  that  the  keyway  is  not  neces- 
sary, but  we  deem  it  advisable  since  a  g^eat  many  roads  are 
using  the  keyways  to  give  the  dimensions  which  we  consider 
are  the  very  best  practice.  To  Mr.  Ayres  and  also  to  Mr. 
Sergeant,  I  want  to  say  that  we  found  that  our  recommenda- 
tions in  general  very  nearly  coincide  with  the  standards  as 
adopted  by  many  of  the  largest  systems  of  the  country,  and 
it  was  very  gratifying  to  the  committee  to  know  that  in  com- 
paring these  recommendations  with  what  has  been  the  general 
shop  practice  for  many  of  the  larger  manufacturers,  we  find 
that  they  almost  exactly  correspond.  Consequently,  the  axle 
which  we  recommend  is  not  an  experiment.  The  point  that 
Mr.  Ayres  raises  in  regard  to  the  wheel  fit  not  being  larger 
where  it  enters  the  wheel  is  one  which  was  exploded  some 
years  ago,  and  it  is  necessary  that  the  axle  at  that  point  be 
much  larger  as  that  is  where  the  stresses  and  strains  all  con- 
centrate, whether  it  is  a  motor  axle  or  simply  a  carrying  axle. 
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Mr.  Storer: — Mr.  Connette,  I  think,  raised  the  point 
whether  it  was  good  practice  to  have  a  longer  wheel  fit  on 
the  small  axles  than  on  the  large  ones.  I  think  that  can  be 
overcome  by  releasing  a  couple  of  inches  more  of  the  small 
axles  for  the  motor  builder 

President  Adams: — That  is  the  spirit  which  we  found  the 
motor  builders  expressed  right  through  all  the  discussion. 

If  there  is  no  further  discussion  on  the  question  of  axles 
we  will  proceed  to  the  discussion  of  the  journals  and  journal 
bearings. 

Mr.  Priest: — I  want  to  call  attention  to  one  point  in 
reference  to  axles.  In  general  I  favor  the  report  of  the  com- 
mittee but  would  suggest  that  it  is  desirable  to  specify  whether 
the  gear  manufacturer  or  axle  manufacturer  should  allow  for 
the  shrinking  or  pressing  fit  of  gears.  It  is  a  small  point  but 
an  important  one  to  know  so  that  we  can  have  a  standard  to 
follow.  As  it  is  now,  sometimes  the  axle  manufacturer  allows 
for  the  pressing  fit,  and  at  ojher  times  the  gear  manufacturer. 
It  should  be  definitely  stated  whether  the  gear  manufacturer 
or  the  axle  manufacturer  should  provide  for  the  fit. 

Mr.  Dickey  : —  The  usual  practice  is  to  turn  the  axle  to  the 
actual  diameter  and  bore  the  gear  and  wheel  smaller  to  allow 
for  pressing  on.  It  is  most  convenient  for  the  manufacturer 
to  have  it  done  in  this  way. 

Mr.  Adams: — One  reason  why  the  gear  manufacturers 
should  allow  variation  in  bore  for  tonnage  is  they  know  the 
kind  of  material  in  their  gears  and  can  allow  greater  or  lesser 
variation  according  to  the  hardness  of  the  metal.  Under  the 
circumstances,  I  think  the  gear  seat  on  the  axle  should  be 
turned  to  the  standard  size. 

Mr.  Evans  : —  I  do  not  think,  Mr.  Priest,  there  is  room  for 
any  discussion  on  that  point,  as  we  specify  the  dimension  of 
the  axle  and  it  will  be  necessary  for  the  wheel  maker  or  the 
gear  maker,  to  bore  his  gear  a  sufficient  number  of  thousandths 
of  an  inch  smaller  so  as  to  press  on  the  axle  as  we  have  speci- 
fied. I  do  not  think  there  is  any  question  about  it.  If  we  turn 
up  an  axle  to  our  dimensions  we  will  have  to  have  the  wheel 
to  press  on  at  the  required  tonnage. 
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Mr.  Priest  : —  This  point  has  been  called  to  my  attention  a 
number  of  times  and  that  is  the  reason  for  speaking  of  it  now. 
I  do  not  criticise  the  practice  of  making  the  allowance  in  the 
gear  bore.  It  should  however  be  definitely  understood  that  the 
gear  manufacturer  will  make  the  allowance. 

Mr.  Estep  : —  In  regard  to  our  gear  practice,  when  a  gear 
is  ordered  to  be  of  a  certain  diameter,  it  means  so  much  allow- 
ance for  pressing  or  fitting.  In  answer  to  the  remark  made  by 
Mr.  Ayres  in  regard  to  the  fit  of  the  gear,  I  would  say  that  in 
cases  where  the  axle  has  the  same  diameter  at  the  gear  fit 
that  it  has  at  the  wheel  fit,  it  has  been  demonstrated  to  us 
fully  that  when  the  gear  reaches  the  gear  seat  it  has  lost  the 
amount  of  pressure  necessary  to  put  it  on  in  the  first  place. 
Our  recommendations  are  to  reduce  the  wheel  fit  so  that  you 
will  pass  over  it  without  pressure. 

President  Adams  : —  We  will  now  proceed  to  the  discussion 
of  journals  and  journal  boxes. 

Mr.  Evans: — The  question  of  journals  is  properly  taken 
care  of  in  the  diameter  of  axles  recommended.  The  journal 
>  box  recommendations  very  nearly  correspond  to  what  has  been 
the  practice  and  in  so  far  as  these  dimensions  are  recom- 
mended, we  have  used  those  which  have  been  employed  in 
axles  of  this  capacity. 

President  Adams: — We  would  like  to  hear  from  Mr. 
Weston. 

Mr.  Weston: — I  believe  this  association  in  adopting  the 
journal  box  standards  as  recommended  by  the  committee  will 
confer  a  greater  benefit  on  the  traction  companies  than  on  the 
journal  box  manufacturers.  One  of  the  most  discouraging 
things  to  the  journal  box  manufacturer  up  to  the  present  time 
has  been  the  great  variety  of  patterns  he  has  had  to  carry  to 
supply  the  traction  company's  needs,  with  the  result  that 
the  car  and  truck  builders  in  receiving  orders  for  repair  parts 
get  perhaps  more  profit  than  they  should  receive.  I  do  not 
believe  it  will  be  imposing  any  greater  hardship  on  the  truck 
builders  and  car  builders  to  design  their  trucks  to  suit  a 
standard  journal  box  than  to  suit  a  standard  axle. 

President  Adams: — This  is  a  subject  that  seems  to  have 
been  very  well  covered  by  tjie  committee,  and  it  has  given 
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the  various  sized  journal  boxes  for  the  various  journals  as 
recommended,  and  I  do  not  know  that  there  is  much  discus- 
sion that  would  be  necessary  upon  this  particular  recom- 
mendation. 

If  there  is  no  further  discussjon  upon  the  question  of 
journals  and  journal  boxes  we  will  proceed  to  the  next  topic 
which  is  an  exceedingly  important  one  to  us  all,  the  brake 
shoes  and  shoe  heads.  The  committee  has  recommended  here 
shoes  and  shoe  heads  that  will  fit  the  requirements  of  most 
every  road  in  the  country,  whether  they  are  using  a  wide 
tread  wheel  or  a  narrow  tread  wheel,  and  they  have  put  forth 
a  recommendation  that  will  save  the  roads  of  this  country  a 
tremendous  amount  of  money.  We  will  be  glad  to  hear  from 
anyone  who  has  anything  to  say  on  this  subject.  Is  Mr. 
Sargent  of  the  American  Brake  Shoe  &  Foundry  Co.  here? 

Mr.  Evans  : —  I  will  say  for  Mr.  Sargent  and  the  represen- 
tatives of  the  brake  shoe  manufacturers  that  the  recommenda- 
tion seems  to  meet  with  their  entire  approval,  as  they  have 
experienced  the  same  trouble  mentioned  by  Mr.  Weston  in 
regard  to  journal  boxes,  and  are  vary  anxious  indeed  to  get 
the  number  of  patterns  reduced  as  much  as  possible;  and, 
while  they  do  not  commit  themselves  to  say  so  —  and  I  do  not 
know  that  I  should  say  it  for  them  —  they  do  intimate  that 
it  will  be  commercially  a  great  advantage  to  have  a  standard 
pattern  of  brake  shoe.  In  this  connection  I  want  to  say  that 
the  brake  shoe  which  we  have  recommended,  the  A  shoe,  is 
adaptable  to  use  on  any  steam  road  equipment  that  any  of 
the  properties  may  be  operating  in  connection  with  the  one 
we  use  —  it  is  interchangeable  with  the  regular  steam  road 
pattern,  but  the  narrow  shoe  is  simply  recommended  to  take 
care  of  the  narrow  wheels  that  are  in  service. 

President  Adams: — There  seems  to  be  no  further  discus- 
sion on  this  question  of  brake  shoes  and  brake  heads,  we  will 
therefore  proceed  to  the  next  topic,  which  is  Topic  C, 
"  Standard  Section  of  Tread  and  Flange  of  Wheel." 

Mr.  Voyxow  : —  On  page  152  it  'is  staled  that  a  wide  tread, 
etc.,  avoids  the  necessity  for  flange  bearing  on  special  work. 
I  don't  see  how  it  would  change  the  condition  in  a  right  angle 
crossing.     I  would  like  to  have  an  explanation. 
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Mr.  Clark  : — All  the  rest  of  us  do  not  live  in  Philadelphia. 
They  have  nothing  but  right  angled  crossings  in  Philadelphia. 

Mr.  Voynow  : —  The  statement  should  then  be  modified  to 
read  "  some  special  work  "  instead  of  "  all  special  work." 

Mr.  Ayres  : —  I  am  inclined  to  say  that  we  ought  to  have  one 
more  style  of  wheel  than  is  shown  here,  one  with  a  2.S-in.  tread 
and  a  J^-in.  flange.  As  a  matter  of  fact,  on  our  road  we  are 
using  that  wheel  now,  and  in  our  effort  to  come  to  a  standard 
we  wouldn't  like  to  have  to  use  a  shorter  flange  if  we  had 
to  continue  the  narrow  tread.  It  seems  to  me  it  would  be  a 
good  idea  to  provide  an  additional  standard  for  cases  in 
which  it  is  possible  to  use  the  deeper  flange,  but  not  the 
wide  tread. 

Mr.  Evans  : —  Mr.  Chairman,  in  regard  to  the  question  of 
the  ^-in.  flange  and  the  2.5-in.  tread,  I  would  say  if  the 
gentleman  is  using  a  2.5-in.  tread,  with  a  ^-in.  flange,  there 
is  no  reason  why  he  cannot  use  3-in.  tread  with  %-in.  flange. 
He  may  possibly  be  inclined  to  contradict  me,  but  as  evidence 
of  my  contention  I  would  state  that  we  have  put  into  service 
a  3-in.  tread  and  ^-in.  flange,  where  it  was  previously  thought 
almost  impossible  to  operate  a  wheel  tread  as  wide  as  3 
inches;  and  if  the  conditions  are  such  as  will  permit  of  a 
flange  ^-in.  in  depth,  l'  certainly  wouldn't  advise  the  use 
of  the  2.S-in.  tread. 

In  this  connection,  as  the  report  states,  Mr.  President,  I 
think  there  has  been  a  prevailing  tendency  to  use  a  much 
narrower  tread  than  that  required  by  the  increased  weight 
of  the  cars  in  city  service;  and  if  you  visit  any  city  that 
employs  the  very  narrow  tread,  you  will  see,  almost  without 
exception,  a  wonderfully  bad  state  of  special  work.  More- 
over, in  that  particular,  the  wear  of  the  special  work  is  self- 
evident.  But,  Mr.  President,  it  is  very  difficult  to  estimate 
the  damage  that  such  special  work  does  to  the  equip- 
ment in  the  way  of  broken  axles  and  broken  motors, 
wrecked  frames  and  everything  else  in  connection  with  the 
equipment,  and,  Mr.  Ayers,  that  is  the  reason  why  the  com- 
mittee favors  the  employment  of  a  wider  tread  wheel.  In 
connection  with  what  the  gentleman  has  said  in  regard  to 
the  3.S-in.  tread,  I  would  say  that  the  representatives  of  the 
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special  work  have  found  that  a  3.5-in.  tread  would  very 
materially  assist,  in  fact,  avoid  the  necessity  for  the  use  of 
floors  in  the  special  work,  except  possibly  in  Philadelphia, 
where  they  have  all  square  crossings  according  to  Mr.  Dark. 

Mr.  Ayres  : —  I  am  thoroughly  of  the  opinion  that  a  wider 
tread  is  desirable,  and  1  would  much  rather  use  the  3.5-in. 
than  the  3-in. ;  but  you  will  readily  understand  that  where  it 
is  necessary  to  run,  as  we  do,  the  same  cars  over  the  lines  of 
three  different  companies,  and  in  nine  different  municipalities, 
it  is  pretty  hard  work  to  do  just  what  we  think  ought  to  be 
done.  I  hope  we  shall  be  able  to  use  the  standard  given 
here,  with  the  3.5-in.  tread,  some  time. 

Mr.  Simmons: — In  that  connection  I  would  like  to  say  I 
take  it  that  that  is  for  the  purpose  of  the  Standardization 
report.  There  will  be  lots  of  conditions  similar  to  Mr.  Ayres' 
where  probably  for  a  long  time  it  will  be  impossible  to  in- 
crease the  width  of  the  tread  or  the  depth  of  the  flange,  or  to 
entirely  change  the  special  work  so  as  to  avoid  the  carrying 
of  the  load  on  the  flanges ;  but  if  we  adopt  a  standard  which  is 
simply  held  up  as  an  ultimate  goal,  we  will  all  work  toward 
it.    Mr.  Ayres'  company  among  the  rest. 

Mr.  Allen: — Has  the  committee  given  the  question  of 
safety  its  fullest  consideration  in  recommending  the  3-in.  tread 
wheels  for  interurban  service?  It  would  seem  that  the  3-in. 
tread  for  interurban  service  is  not  quite  as  wide  a  tread  as  is 
necessary. 

I  would  like  to  have  the  committee  explain  this  further. 

Mr.  Evans  : —  I  would  say,  Mr.  Allen,  that  we  have  recom- 
mended 3.5-in.  for  interurban  service ;  but  as  some  interurban 
cars  operate  where  they  cannot  have  3.5-in.,  we  consider  3-in. 
sufficient  under  those  circumstances.  As  I  stated  before, 
where  it  is  possible,  and  steam  road  conditions  prevail,  the 
committee  rather  took  it  for  granted  that  the  regular  Master 
Car  Builders'  section  would  be  employed,  and  we  did  not  con- 
sider that  it  was  necessary  to  have  intermediate  sections  be- 
tween what  we  are  recommending  and  the  Master  Car  Build- 
ers' standard. 

Mr.  Olds: — Regarding  the  size  of  the  wheel  tread  and 
flange,  I  would  say :     When  we  started  out  years  ago  in  Mil- 
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waukee  we  had  a  flange  that  was  J^-m.  deep  by  0.75-in.  in 
thickness.  We  have  increased  it  so  that  it  is  practically  the 
same  as  recommended  for  your  city  wheels.  It  would  be  im- 
possible for  us  to  use  very  much  deeper  flanges  until  our  old 
special  work  and  rail  is  removed  from  the  street.  Our  new 
wheels  are  made  with  a  13/16-in.  by  i>i-in.  flange.  Were  it 
possible  for  us  to  use  a  deeper  flange  than  J^-in.  as  recom- 
mended, or  a  wider  tread,  I  would  recommend  the  MCB  stan- 
dard as  that  is  really  the  goal  that  we  should  be  aiming  at.  It 
is  one  that  will  be  attained  in  the  not  very  distant  future.  Our 
interurban  cars  are  using  at  the  present  time  wheels  with  2.75- 
in.  tread.  It  is  not  as  wide  as  I  would  like.  We  started  out 
with  1.75-in.  tread  on  our  city  cars  but  have  grown  a  little, 
year  by  J^ear,  and  at  the  present  time  have  a  2.5-in.  tread.  I 
think  by  the  time  another  year  rolls  around,  we  will  be  able  to 
state  that  our  city  cars  will  be  using  2.7S-in.  and  the  interurban 
3-in. 

Mr.  Welsh  : —  We  have  used  a  3-in.  tread  on  all  trucks  that 
have  frames  wide  enough  to  receive  a  wheel  with  3-in.  tread. 
We  have  obtained  between  15,000  and  20,000  miles  per  wheel 
more  than  with  the  2.5-in.  tread,  besides  protecting  our  special 
work.    We  use  a  525-lb.  double  plate  wheel. 

Mr.  Lincoln: — We  have  heard  the  report  read,  and  the 
comments  on  it;  and  I  would  make  this  motion,  that  the 
report  be  accepted  and  adopted  by  this  association. 

Mr.  Smith: — I  second  that  motion. 

President  Adams  : —  I  desire  to  make  a  suggestion  regard- 
ing that  motion.  The  report  is  to  be  presented  by  this  as- 
sociation to  the  American  Street  and  Interurban  Railway 
Association  for  its  approval,  and  if  I  can  offer  this  procedure 
as  a  suggestion  to  be  embodied  in  the  motion,  I  think  it 
will  be  desirable. 

Mr.  Smith: — I  second  the  remarks  of  the  president  on 
that  motion. 

Mr.  Roberts: — Before  putting  that  motion,  I  would  like 
to  mention  one  matter  that  has  not  been  noticed.  We  are 
using  3-in.  tread  for  interurban  work  and  we  have  the  con- 
sideration before  us,  so  far  as  the  cities  are  concerned,  a  very 
troublesome  one  too  —  that  is  about  the  pavement.    For  the 
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city  service  we  are  using  a  2.75-in.  tread,  and  the  tendency  now 
is  to  confines  the  tread  of  wheels  to  2.75  inches.  It  is  impos- 
sible to  get  a  tread  with  a  0.75-in.  flange  wider  than  2.75 
inches  into  place  in  a  Brill  27  F  i  truck.  A  little  while  ago  I 
was  expecting  to  be  compelled  to  use  some  city  wheels, 
but  what  we  have  been  using  were  2%-in.  tread  and  I  had  to 
face  them  down  to  2.75  inches.  I  think  there  might  be  a  step 
made  there  in  advance  of  any  proceeding  being  taken  and  a 
suggestion  made  to  the  Brill  Company  —  of  course  we  all  know 
that  large  bodies  move  slowly  —  but  the  suggestion  might  be 
made  that  they  make  some  arrangement  so  that  the  wheels  can 
be  gotten  in  the  trucks  after  you  have  decided  to  adopt  the 
3-in.  tread  for  city  service. 

President  Adams: — The  Brill  Company  has  had  a  repre- 
sentative at  every  meeting  of  this  committee,  and  it  appre- 
ciates the  point  that  you  bring  out,  fully,  and  that  matter  has 
been  thoroughly  considered  by  the  committee,  and  this,  as 
stated  on  several  occasions  is  their  recommended  best  practice. 
Now,  gentlemen,  we  have  a  motion  before  the  house,  the  con- 
sideration of  which  is  in  order.  Is  there  any  discussion  upon 
this  motion  that  Mr.  Lincoln  has  made  that  this  report  be  ac- 
cepted, adopted  and  recommended  to  the  American  Street  and 
Interurban  Railway  Association  for  its  approval?  (Motion 
carried  unanimously.) 

President  Adams  : —  Gentlemen,  I  want  to  thank  you  for 
backing  up  the  work  of  this  committe  in  that  manner.  Its 
members  certainly  deserve  it,  and  I  believe  there  will  be  no 
question  about  the  approval  of  the  American  Association. 

The  chairman  of  this  committee  has  just  informed  me  that 
he  would  like  to  say  a  word,  and  he  is  entitled  to  that  word. 

Mr.  Evans: —  It  is  indeed  very  gratifying  to  the  committee 
to  have  the  action  taken  which  you  have  just  passed.  It  is 
pleasing  to  note  the  interest  taken  this  afternoon ;  but  the  one 
point  that  I  arose  to  make,  Mr.  Chairman,  is  that  we  can  adopt 
resolutions  and  make  drawings  and  talk  standards  until  we  are 
black  in  the  face,  but  little  will  be  accomplished  if  we  don't 
go  home  and  put  them  into  practical  use.  The  committee  feels 
that  these  are  thoroughly  practical  recommendations,  and  we 
hope  that  the  American  Street  and  Interurban  Railway  Associa- 
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tion  at  their  session  will  authorize  the  the  adoption  of  them  as 
standards.  We  hope  that  they  will  also  favor  this  report,  as 
it  has  a  great  many  recommendations  which  have  not  been 
touched  on  this  afternoon. 

President  Adams: — I  can  back  up  the  expressions  that 
Mr.  Evans  has  just  made  in  that  connection.  It  is  up  to  every 
one  of  us  and  to  the  heads  of  the  roads  in  this  country  to 
adopt  these  recommendations  and  put  them  into  practice. 
Then  we  will  have  something  as  the  result  of  this  work.  If 
we  are  just  going  to  pigeonhole  this  report,  why  there  is  no 
result  accomplished;  but  I  don't  think  it  is  going  into  the 
pigeonhole. 

Mr.  Lincoln  : —  Isn't  that  Standardization  Committee  to  re- 
ceive the  usual  vote  of  thanks  and  so  on  ? 

President  Adams: — A  motion  will  be  in  order,  sir. 

Mr.  Smith  : —  I  move  that  the  committee  be  extended  two 
votes  of  thanks. 

President  Adams: — Gentlemen,  there  is  a  motion  before 
the  house  that  a  vote  of  thanks  be  extended  to  this  committee, 
and  I  call  for  a  rising  vote  on  that  question.  (Motion  unani- 
mously carried.) 

Mr.  Evans  : —  For  the  committee  I  desire  to  thank  the  as- 
sociation for  this  expression  of  its  appreciation. 

President  Adams: — Gentlemen,  the  next  order  of  business 
IS  the  report  of  the  Committee  on  Open  versus  Closed  Ter- 
minals for  Car  Houses.  Mr.  Sghreiber  will  kindly  present 
this  report  for  the  committee. 

REPORT  OF  THE  COMMITTEE  ON  OPEN  VERSUS  CLOSED 
.   TERMINALS  FOR  CAR  HOUSES. 
Your  committee  on  Open  versus  Closed  Terminals  begs  to  submit 
the  following  report; 

On  investigation  of  the  points  at  issue  in.  the  proposed  discussion, 
it  appears  that  there  has  been  some  misinterpretation  of  our  subject. 

It  can  be  established  beyond  all  reasonable  doubt  that  there  is  no 
question  about  open  or  closed  storage  for  cars  that  are  not  in  opera- 
tion or  out  of  season  equipment.  If  is  certain  that  a  car  standing 
idle  will  depreciate  faster  in  the  open  than  it  would  if  placed  under 
cover,  let  this  cover  be  a  building,  canvas  or  any  other  protection. 
Besides,  a  greater  expenditure  for  maintenance  would  be  required  than 
what  is  represented  in  the  saving  of  the  first  cost  of  the  cover,  plus 
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the  maintenance  of  a  protected  car.  So  we  are  presuming  that  our 
subject  evolves  itself  into  a  discussion  as  to  whether  or  not  it  is 
economical  and  desirable  to  operate  cars  out  of  an  entirely  dosed 
depot,  or  out  of  a  terminal  that  only  has  a  shelter  for  offices,  men's 
quarters,  inspection  shed,  etc.,  and  with  the  trackage  in  general  or  in 
part  unprotected. 

Then  the  subject  before  us  deals  with  live  cars  and  rolling  equip- 
ment in  service.  As  soon  as  a  car  is  not  fit  for  the  road  for  any  length 
of  time,  it  is  to  be  taken  off  the  premises  and  put  into  permanent 
protected  storage  or  shop.  Again  open  terminal  operation  would  riot 
be  a  fair  question  in  climates  subject  to  severe  weather  conditions, 
say,  where  jtHere  were  long,  rainy  seasons,  or  much  snowfall.  Then 
an  open  terminal  would  have  an  advantage  where  a  considerable  per- 
centage of  the  rolling  equipment  was  changed  each  season.  Take  the 
case  of  summer  and  winter  cars,  where  summer  cars  are  used  four 
or  five  months  and  closed  cars  the  remainder  of  the  time.  Here  the 
equipment  is  out  of  service  and  placed  in  a  regular  storage  bam ;  so, 
in  this  case,  a  car  is  protected  a  considerable  portion  of  its  existence, 
let  it  be  or  not  be  operated  from  an  open  yard. 

If  a  railroad  company  is  not  able  to  obtain  a  large  amount  of 
money  at  one  time,  an  open  terminal  would  seem  to  have  a  consider- 
able advantage  and  be  worthy  of  important  consideration.  Then  the 
existing  conditions  are  liable  to  vary  on  account  of  consolidation  of 
lines  or  other  causes ;  and  in  this  modern  day  of  different  ideas  of 
different  organizations,  there  is  often  a  question  about  permanent  loca- 
tion, so  here  we  have  another  point  commendable  for  the  small  in- 
vestment. 

In  order  to  make  the  discussion  clear  and  intelligible,  several  lay- 
outs are  submitted  which  approach  very  closely  to  actual  practical 
examples  of  car  barn  operation  now  being  carried  out  on  some  of  the 
large  properties. 

Referring  to  Fig.  i,  we  have  a  closed  operating  depot  The  general 
construction  is  pretty  well  illustrated  in  the  figure.  There  are  twelve 
tracks  under  cover  and  one  track  outside.  The  offices,  men's  quarters, 
lockers,  toilet  rooms,  etc.,  are  on  the  second  floor  at  the  front  of  the 
structure,  while  at  the  west  side  are  provisions  for  starter,  another 
toilet  and  bins  for  sand,  coal,  salt,  coke,  a  compartment  for  oil  and 
lamps  and  a  storeroom. 

The  special  work  is  arranged,  so  that  cars  may  enter  the  building 
by  the  front  and  leave  by  the  rear.  There  is  a  pit  150  feet  long  under 
each  track,  so  that  a  car  entering  the  bam  must  necessarily  pass  over 
it  before  beings  permanently  placed.  All  the  floors  are  5-in.  concrete, 
cement  finish  on  a  sub-base  of  12  inches  of  ashes. 

The  walls  of  the  building  are  of  brick,  12  inches  thick,  with  24  by 
20-in.  pilasters  on  16- ft.  centers,  and  there  are  four  bays,  each  con- 
taining three  tracks,  so  that  the  fire  risk  will  not  be  excessive  in  any 
one  compartment.    There  is  a  clear  space  of  16  feet  under  trusses  and 
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the  roof  is  of  heavy  mill  construction  with  wire  glass  skylights  and 
galvanized  iron  ventilators.  Trolley  wire  is  protected  by  troughing 
and  light  wire  is  enclosed  in  metal  conduit  approved  by  the  under- 
writers. There  are  ample  provisions  for  other  fire  protective  ap- 
paratus; outside  fire  hydrants,  inside  fire  hydrants,  chemical  fire  ex- 
tinguishers, fire  pails,  auxiliary  fire  alarm  and  a  sprinkling  system. 

It  is  understood  that  the  committee  does  not  submit  the  details 
of  the  depots  as  a  criterion  or  standard  type,  but  is  presenting  the  lay- 
outs as  representing  permanent  modern  construction,  with  all  neces- 
sary requirements;  but  at  the  same  time  of  economical  design.  It  is 
evident  that  the  cost  per  square  foot  will  be  low  as  compared  with 
some  of  our  present  structures  that  represent  operating  depots.  Many 
are  long  spans,  high  roofed  and  elaborate  in  detail,  that  would  often 
mean  an  increase  of  fifty  per  cent,  over  the  figures  that  we  are  about 
10  designate.  It  is  noted  that  the  cost  of  a  sprinkling  system  is  included 
in  the  terminals,  but  in  using  figures  for  open  terminals  against  closed 
terminals,  no  advantage  is  taken  of  the  cost  of  the  sprinkling  equip- 
ment. But  it  appears  that  in  using  an  open  yard  for  operating,  it 
would  not  be  very  practical  to  install  a  sprinkling  system,  but  fire 
hydrants,  chemical  fire  extinguishers,  water  pails  and  an  auxiliary  fire 
alarm  system  could  be  used. 

Now  the  same  bam  illustrated  by  Fig.  i  may  be  considered  an  open 
operating  terminal  by  simply  cutting  a  portion  of  the  building  as  de- 
signed by  line  A.  B.  on  drawing.  Then  we  would  have  offices,  men's 
quarters,  etc.,  still  intact  and  protection  for  100  feet  of  pits  so  that 
repairs  and  inspections  could  be  comfortably  carried  on.  Similarly 
any  portion  of  the  operating  barn  outside  of  line  A.  B.  may  be  taken 
away.  • 

!Fig.  2  is  intended  to  show  another  layout  but  somewhat  on  a 
different  plan.  In  this  example  the  offices,  men's  quarters,  inspecting 
shed,  etc.,  are  separate  from  the  barn  proper  and  do  not  represent 
a.  minimum  space  design,  but  have  the  advantage  of  convenience.  Here 
it  is  taken  that  the  barn  is  located  at  the  end  of  the  division  and  also 
is  the  turning  point  for  cars  when  in  service.  We  also  have  pits  150 
feet  long  as  previously  figured  but,  in  addition,  there  is  an  inspection 
shed  with  a  pit  that  is  protected.  So  that  each  trip  a  car  makes  in 
going  around  the  loop,  it  must  pass  through  the  inspection  shed  and 
over  the  pit,  where  it  is  examined  and  inspected  by  the  regular  house- 
men. Again  the  major  portion  of  the  repair  work  is  done  in  the  day 
time,  and  night  repairing,  when  cars  are  supposed  to  be  in  storage 
and  out  of  service,  is  reduced  to  a  minimum.  Considering  the  layout 
as  a  closed  terminal,  we  have  four  tracks  in  each  bay,  and  the  walls 
are  of  brick  and  the  roof  made  up  of  steel  trusses  arranged  with 
monitors  and  skylights  the  entire  length.  Here  we  also  have  16  feet 
under  trusses  and  a  concrete  floor.  Separate  buildings  are  of  a  sub- 
stantial brick  design  and  of  one  story  construction.  The  fire  pro- 
tection for  the  entire  design  would  follow  on  similar  lines  to  those 
described  in  the  first  figure. 
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Fig.  2  may  be  considered  an  open  terminal  by  retaining  the  ofl&cc 
building,  inspection  shed  and  pits.  The  cars  in  the  yard  under  such 
an  arrangement  would  have  no  protection.  Again  any  portion  of  the 
barn  proper  may  be  retained.     ' 

Fig.  3  shows  still  another  form  of  an  open  car  bam  terminal, 
where  the  scheme  of  Figs,  i  and  2  are  consolidated.  Like  Fig.  2  the 
office  building  is  a  separate  structure,  but  similar  to  Fig.  i,  part  of  the 
trackage  is  protected  for  inspections  and  repairs.  However,  in  this 
layout  we  have  a  terminal  that  would  take  care  of  50  cars,  while  in 
the  others  suggested  84  cars  would  be  operated.  Besides,  the  design 
only  allows  cars  to  enter  from  one  end  of  the  property,  and  if  single- 
end  equipment  was  operated  the  cars  would  be  required  to  back  in  or 
out  of  the  property ;  so  double-end  operation  Vould  be  more  favor- 
able. In  this  layout  it  is  noted  that  provision  is  made  for  proposed 
closed  barn  sometime  in  the  future.  It  seems  it  would  be  good  practice 
in  building  an  open  operating  terminal  under  any  conditions  to  allow 
for  converting  it  into  a  closed  terminal  if,  in  the  future,  it  might  be 
considered  advisable. 

Below  is  an  estimate  of  the  cost  of  the  different  depots  that  have 
been  referred  to  above.  In  the  estimate  submitted  only  the  price  of 
the  building  has  been  considered,  for  it  is  understood  that  the  track 
layout,  when  we  are  comparing  open  and  closed  operating  depots  at 
the  same  location,  is  practically  equal,  so  that  the  question  of  trackage 
does  not  enter  into  the  discussion: 

Fig.   I,  closed  terminal $105,000 

(plus  $14,000  sprinkling  system) 
Open  terminal  cut  off  at  line  A.  B 45>ooo 

Difference $60,000 

Fig.  2,  closed  terminal $108,000 

(plus  $14,000  sprinkling  system) 
Open  terminal  trackage  unprotected 25,000 

Difference $83,000 

Fig.  3,  closed  terminal $108,000 

(plus  $14,000  sprinkling  system) 
Open  terminal,  offices  remain  and  100  feet  of  barn 49>ooo 

Difference $59,000 

Referring  to  Fig.  i,  open  car  barn  layout,  a  saving  is  shown  in  the 
first  cost  of  $60,000  over  the  closed  barn ;  and  figuring  five  per  cent,  on 
investment  and  seven  per  cent,  on  insurance,  taxes,  maintenance  and 
depreciation,  we  have  a  total  of  twelve  per  cent.,  which  represents  an 
annual  saving  of  $7,200.    Of  course  there  may  be  further  variations  in 
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the  saving  by  simply  changing  the  area  of  the  protected  section  of  car 
barn ;  in  other  words,  when  we  increase  the  building  covering  a  portion 
of  the  tracks,  the  annual  saving  decreases  and  when  it  becomes  nothing 
we  have  a  closed  bam. 

Fig.  2,  open  car  bam  layout,  shows  a  saving  in  the  first  cost  of 
$83,000  and  $59,000  respectively,  and  an  annual  saving  of  $9,960  and 
$7,080., 

From  the  above  it  is  plain  that  there  is  good  reason  for  considering 
an  open  operating  terminal.  To  take  a  concrete  example,  and  as  after- 
ward will  be  explained,  it  is  not  held  that  the  particular  property  or 
condition  designated  generally  applies,  but  it  is  necessary  to  know 
what  are  the  conditions  to  which  the  property  is  subjected,  in  order 
to  come  to  any  decision  for  or  against  an  open  or  closed  operating 
bam.  In  the  layout  in  Fig.  i,  figuring  the  length  of  a  car  to  be 
50  feet,  including  clearance,  the  barn  would  accommodate  84  cars; 
assuming  that  two-thirds  of  the  cars  are  regulars  running  from  six 
o'clock  in  the  morning  to  twelve  at  night,  and  one-third  are  trippers 
that  are  on  the  road  six  hours  out  of  the  twenty-four,  and  all  the  cars 
are  in  the  house  from  twelve  at  night  until  six  in  the  moming,  then 
we  have  the  following  figures : 

Total  hours  possible  with  the  equipment 84  by  24  =  2,016 

Regulars S6  by  18=  1,008 

Trippers 28  by    6  =    168 

Total 1,176 

against  a  possible  2,016,  so  we  have  about  50  per  cent,  of  the  equip- 
ment out  of  the  barn  all  the  time.  The  terminal  designated  when 
considered  as  an  open  bam,  cut  oflF  on  line  A.  B.,  is  designed  to  pro- 
tect about  one-third  of  the  equipment.  In  other  words,  all  cars  stand- 
ing in  the  barn  from  six  o'clock  in  the  moming  until  12  o'clock  at  night, 
are  protected,  and  different  cars  could  be  housed  on  different  days. 
Certainly  those  that  were  disabled  would  naturally  be  the  ones  retained 
in  the  bam,  so  it  appears  the  principal  advantage  of  a  closed  terminal 
in  this  particular  instance  is  the  fact  that  from  12  o'clock  at  night 
until  6  o'clock  in  the  morning,  two-thirds  more  cars  are  under  cover, 
which  is  not  the  case  with  the  open  arrangement.  This  means  besides 
the  first  cost  of  investment  of  $60,000,  it  is  worth  $85  per  car  per  year 
for  every  car  that  is  being  operated  in  order  to  accomplish  the  result 
Figuring  that  it  costs  $400  to  maintain  a  car  for  a  year  and  the  entire 
maintenance  for  body,  painting  and  vamishing  is  twenty-five  per  cent 
we  would  have  $100  for  these  items,  which  makes  it  appear  favorable 
for  the  open  yard.  In  Fig.  2,  we  do  not  have  the  advantage  of  pro- 
tecting one-third  of  the  equipment  between  rush  hours  but  on  the  other 
hand  the  difference  for  an  open  terminal  would  be  $83,000  and  $59,000, 
first  cost  of  investment  and  $118  and  $84  per  car  per  annum.  A  master 
mechanic  of  a  very  large  road  made  the  statement  that  the  life  of  the 
paint  is  50  per  cent,  less  for  open  yard  operation  than  for  closed  opera- 
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tion,  and  the  maintenance  for  modern  electric  equipment  is  the  same, 
while  the  deterioration  of  bodies  and  woodwork  is  not  over  30  per 
cent,  in  favor  of  a  housed  car. 

On  the  other  hand,  there  are  considerations  backed  by  important 
advantages  for  tracks  that  are  entirely  protected  and  those  advantages 
go  a  considerable  way  in  neutralizing  the  saving  we  have  designated. 
The  bad  feature  about  a  car  being  outside  all  the  time  is  that  the  joints 
in  the  woodwork  do  not  have  an  opportunity  to  dry  out,  causing  a 
rapid  deterioration.  Panels  become  wet  and  spongy  all  the  way 
through  and  their  life  is  shortened,  as  well  as  that  of  the  roof.  When 
the  rolling  equipment  is  entirely  protected  by  a  cover  there  is  ease 
of  inspection,  and  this  has  more  significance  than  its  literal  meaning, 
because  in  severe  weather  it  i^  unfavorable  for  workmen,  who  will  not 
do  as  well  when  they  are  forced  to  work  in  discomfort  and  exposure. 
Experience  has  proven  that  attention  and  proper  repairs  to  cars  in  the 
open  are  neglected,  and  that  this  method  encourages  carelessness  by . 
housemen.  Naturally  the  little  necessities  will  be  let  go  for  another 
time,  which  is  sure  to  have  a  serious  effect  on  the  economical  main- 
tenance of  the  equipment  and  increasing  depreciation.  In  fact  it  is 
very  difficult  for  any  one  to  anticipate  how  much  open  inspection  or 
storage  of  cars  does  affect  the  entire  cost  of  maintenance,  on  account  of 
the  reasons  referred  to.  It  is  not  only  the  direct  results  of  the  paint, 
varnish,  woodwork  and  wiring  that  is  affected,  but  how  much  does  the 
rest  of  the  equipment  suffer  ?  Of  course  this  argument  is  very  materi- 
ally reduced  when  cars  are  taken  care  of  in  an  open  bam,  as  in  Fig.  2, 
and  where  they  are  inspected  every  trip.  There  is  no  doubt  that  con- 
siderable inconvenience  as  well  as  cost  is  caused  by  open  terminal 
operation  during  severe  weather.  Brakes  are  set  when  a  car  is  run  in 
and  the  motors  are  more  or  less  heated;  then  snow  drifts  in  so  that 
as  soon  as  the  equipment  cools  off  sufficiently  to  freeze,  the  brake 
shoes  hold  fast  to  the  wheel.  It  is  also  necessary  to  send  out  the 
cars  in  severe  weather  on  the  road  without  being  cleaned,  which  is 
more  or  less  unsatisfactory. 

Another  consideration  for  the  closed  terminal  is  the  increase  in 
the  number  of  extras  that  are  run  on  most  systems,  especially  in  large 
cities.  With  many  companies  practically  the  same  number  of  extras 
are  handled  as  regulars.  This  increases  the  number  of  cars  to  keep 
in  storage  between  rush  hours.  Then,  when  the  terminal  is  large, 
there  is  the  advantage  of  dividing  it  into  separate  compartments  for 
better  fire  protection. 

Summing  up  the  situation  it  is  positive  that  a  marked  saving  could 
be  made  if  the  conditions  on  the  particular  property  were  favorable,  by 
using  an  open  layout.  But  the  committee  is  not  prepared  to  make 
a  general  statement  recommending  either  open  or  closed  terminals,  . 
without  first  knowing  the  conditions  that  exist  on  the  particular  prop- 
erty. However,  below  are  seven  questions  and  answers,  which  would 
seem  to  make  it  a  comparatively  simple  matter  to  decide  for  or  against 
an  open  or  closed  terminal: 
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Questions  : 
(i)  Climate? 

(2)  Finance? 

(3)  Do  you  anticipate  any  change  in  desired  location? 

(4)  Are  the  same  cars  operated  the  entire  year?    Or  do  you  have 

an  open  and  closed  car  barn  equipment  with  permanent 
storage  for  out  of  service  cars? 

(5)  What  proportion  of  the  24  hours  are  all  of  your  cars  housed? 

What  proportion  of  cars  are  in  barn  between  rush  hours? 

(6)  Do  you  intend  storing  out  of  season  or  out  of  service  cars  at 

operating  terminals?  Or  do  you  have  other  locations  for 
permanent  storage?  - 

(7)  Is  most  of  the  repairing  and  inspection  of  rolling  equipment 

done  in  the  day  time  or  at  night?  And  will  barn  be  located 
so  that  an  arrangement  would  be  desirable  as  shown  in 
Fig.  2? 

Conclusions  : 
(i)  Mild  and  comfortable  climates  would  be  favorable  to  unpro- 
tected yards.    Extreme  weather  would  make  closed  term- 
inals desirable. 

(2)  Inability  of  management  to  get  large  sums  of  money  for  in- 

vestment would  favor  an  open  terminal. 

(3)  Anticipated  change  in  location  would  want  an  open  terminal. 

(4)  A  large  proportion  of  cars  when  out  of  season  stored  in  sepa- 

rate storage  barns  leans  toward  unprotected  terminals. 

(5)  The  more  cars  housed  and  the  less  on  the  road  the  entire  24 

hours  favors  protected  trackage. 

(6)  If  the  terminal  is  used  for  storing  out  of  service  cars  as  well 

as  actual  operating  rolling  equipment  it  makes  protected 
depots  a  necessity. 

(7)  If  terminal  is  located  at  lay-over  point  or  end  of  trips  for  all 

cars,  so  that  they  may  be  inspected  at  turning  points  and 
no  repairs  are  made  at  night,  this  would  be  a  point  in  favor 
of  an  open  operating  barn. 

Respectfully  submitted, 

Edwin  W.  Olds,  Chairman, 
John  Hanf, 
Martin  Schreiber, 

Committee  on  Open  versus  Closed  Terminals  for  Car  Houses. 

Mr.  Schreiber: — The  thought  has  come  to  us  since  we 
submitted  this  report  that  still  another  design  might  be  con- 
sidered that  has  never  been  tried,  and  that  is  to  take  a  car 
barn  layout  with  one-third  of  the  cars  covered  and  protection 
for   offices   and   men's   quarters,   and    for  the   remainder  of 
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barn  to  build  a  sort  of  a  cheap  umbrella-type  of  protection. 
The  details  of  this  I  am  not  just  ready  to  describe,  but  am 
confident  that  it  could  be  satisfactorily  worked  out.  How- 
ever, you  are  still  against  the  same  proposition  if  you  have  a 
very  large  barn,  of  separating  it  into  compartments  for  fire 
protection. 

President  Adams  : —  Gentlemen,  you  have  heard  this  very 
able  report  which  Mr.  Schreiber  has  read  on  behalf  of  the 
committee,  and  I  want  to  have  the  same  thrown  open  for  dis- 
cussion, but  before  doing  so  I  am  going  to  ask  Mr.  Simmons 
to  take  the  chair,  as  I  have  to  leave  to  attend  ah  executive 
committee  meeting  of  the  American  Association. 

First  Vice-President  Simmons  in  the  chair.) 

Vice-President  Simmons: — Gentlemen,  you  have  heard 
this  report  read,  and  we  would  be  very  glad  to  develop  a  little 
discussion  of  it.  I  think  some  expression  of  opinion,  or, of 
experiences  with  one  or  the  other  type  of  construction,  would 
be  enlightening  to  the  association  and  probably  of  advantage 
in  any  future  or  more  definite  work  that  might  be  carried 
forward. 

Discussion  of  the  Report  of  the  Committee  on  Open  Versus 
Closed  Terminals  for  Car  Storage. 

Mr.  Roberts: — Mr.  Oiairman.  I  think  the  fact  that  the 
gentlemen  remain  silent  is  a  compliment  to  the  committee  which 
has  prepared  this  report.  I  think  the  ground  has  been  fully 
covered.  I  know  that  in  the  spring  of  this  year  we  asked 
for  two  rather  large  appropriations  for  putting  in  new  shops 
and  car  houses,  but  on  mature  consideration  we  deferred 
action  until  this  report  could  be  considered.  Now,  I  am  not 
altogether  sorry  that  these  appropriations  were  not  granted, 
because  I  have  learned  very  much  from  this  report.  I  think 
the  report  of  the  committee  has  very  clearly  shown  that  the 
practice  of  building  extensive  shops  for  complete  housing  of 
cars  is  scarcely  worth  while.  I  will  be  largely  guided  in 
my  future  recommendations  by  the  plan  mapped  out  here  by 
the  committee  which  made  this  report.  I,  for  one,  feel  per- 
sonally very  grateful  to  it  for  this  work,  because  I  am  sure 
a  great  forward  step  has  been  taken,  so  far  as  this  part  of 
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our  work  is  concerned.  I  don't  know  whether  the  members 
will  take  it  as  a  compliment,  but  so  far  as  I  am  concerned  I 
will  make  my  future  recommendations  based  on  this  report. 

Vice-President  Simmons: — I  am  sure  Mr.  Roberts'  re- 
marks will  be  very  gratifying  to  the  committee,  and  even  if 
there  is  no  one  who  desires  to  discuss  the  report  any  further, 
just  such  gratifying  statements  as  that  will  be  appreciated  by 
the  committee. 

Mr.  Harvie: — In  regard  to  the  matter  of  shops,  we  are 
now  building  some  new  shops  in  Syracuse.  I  understand, 
however,  this  arrangement  mentioned  applies  particularly  to 
car  houses  or  storage  yards.  I  can  only  say  that  our  ex- 
perience in  Utica  has  been  that  varnish  deteriorates  very 
rapidly  in  our  climate  in  open  storage,  but  in  the  city  of 
Syracuse  we  have  just  finished  a  storage  yard  of  quite  good 
size  (19  tracks)  for  open  storage.  I  expect  to  watch  the 
results  with  a  good  deal  of  interest. 

Vice-President  Simmons: — If  there  is  no  further  dis- 
cussion of  this  paper  we  will  proceed  to  the  next  order  of 
business  on  the  program,  which  is  a  report  of  the  Committee 
on  Operating  and  Storage  Car  House  Designs-  Mr.  Bushnell 
was  in  charge  of  this  committee,  but  it  has  not  been  able 
to  prepare  anything  definite  for  presentation  to  the  associa- 
tion.   This  matter  will  therefore  have  to  be  passed. 

The  next  order  of  business,  and  the  final  one  for  this  after- 
noon, is  the  Question  Box,  which  has  been  worked  out  in  a  ver^ 
complete  manner  by  our  secretary.  He  has  requested  me  to 
carry  the  matter  forward,  and  you  will  note  that  there  have 
been  61  questions  included  in  this  Question  Box  and  there 
have  been  a  very  large  number  of  answers  to  some  of  the 
questions,  and  some  answers  to  all  of  them.  It  would  con- 
sume too  much  time  to  endeavor  to  go  through  all  the  ques- 
tions. 
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QUESTION  BOX. 
Power  Houses. 

Question  1. 

Is  the  use  of  jet  condensers  on  turbine  installation  advisable? 

ANSWERS. 

No.    Better  vacuum  with  surface  and  use  condensed  water  in  boilers. 

—  Auburn  &  Syracuse  Electric  Railway  Co.,  Auburn,  N,  Y., 

R.  A.  Dyer,  Jr.,  Assistant  General  Manager, 

Have  found  the  use  of  jet  condensers  on  turbines  advisable  from 
several  standpoints.  Decreased  cost  over  surface  condensers.  No 
tubes  to  become  leaky  and  split.  Ability  to  carry  as  high  a  vacuum 
as  with  a  surface  condenser,  with  decreased  maintenance.  If  injection 
water  is  not  salt,  it  can  be  used  for  boiler  feed,  its  temperature 
being  as  high  as  the  hot  well  water  of  the  surface  condenser. 

—  Lynchburg  Traction  &  Light  Co.,  Lynchburg,  Va.,  A.  J. 

KoHLER,  Chief  Engineer. 
* 

The  use  of  jet  condensers  on  turbine  installation  is  not  advisable. 
Surface  condensers  work  successfully  and  give  better  satisfaction. 

—  Little  Rock  Railway  &  Electric  Co.,. Little  Rock,  Ark., 

D.  A.  Hegarty,  Treasurer  and  General  Manager, 

Jet  condensers  have  been  installed  in  many  of  the  later  turbine 
installations. 

—  Electric    Traction    Weekly,    Cleveland,   0.,   C.    B.    Fair- 

child,  Jr.,  Editor. 

In  some  cases. 

—  Green  Bay  Traction  Co.,  Green  Bay,  Wis.,  Geo.  W.  Knox, 

General  Manager. 

The  use  of  surface  condensers  in  connection  with  the  steam  turbine 
is  an  ideal  condition  if  the  condenser  can  be  kept  tight.  The  absence 
of  all  oils  in  the  water  of  condensation  makes  it  an  excellent  boiler 
feed  water.  Surface  condensers  around  the  city  of  New  York  have  not, 
as  a  rule,  been  a  very  great  success.  In  only  a  very  few  places  has 
it  been  possible  to  use  water  of  condensation.  The  cost  of  labor 
and  material  necessary  to  keep  the  condenser  tight  more  than  offsets 
the  saving  that  would  be  made  by  the  use  of  the  water  of  condensa- 
tion. The  economy  of  the  steam  turbine  is  more  susceptible  to  vacuum 
than  that  of  the  reciprocating  engine.  The  fraction  of  an  inch  reduc- 
tion in  the  vacuum  means  a  considerable  increase  in  the  pounds  of  water 
per  h.p-hour.     The  principal  cause  of  leaky  condensers  is  pitting.    A 
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number  of  means  for  preventing  this  have  been  tried,  but  no  one 
has  been  wholly  successful.  In  some  of  the  large  power  stations 
boosters  are  used  and  in  nearly  all  power  stations  different  kinds  and 
mixtures  of  metals  have  been  employed  but  without  success.  Where 
water  is  not  very  expensive  I  would  advocate  the  installation  of  a  jet 
condenser,  but  where  water  is  as  expensive  as  $1.00  per  thousand  cubic 
feet  I  would  recommend  the  installation  of  surface  condensers  and 
entertain  the  hope  that  a  remedy  for*  the  trouble  experienced  -with 
them  will  be  found  before  very  long. 

—  Alfred  Green,  hi  Columbia  Heights,  Brooklyn,  N.  Y, 

No. 

—  Greenville  Traction  Co.,  Greenville,  S.  C,  H.  R.  Fother- 

GiLL,  General  Manager, 

The  use  of  jet  condensers  on  a  turbine  installation  depends  on  the 
volume  of  water  available  for  the  condenser.  If  the  question  of  the 
boiler  feed  water  and  particularly  the  water  for  the  condensers  is  im- 
portant, the  surface  condenser  is  by  far  the  better;  otherwise  the  jet 
condenser  would  be  just  as  satisfactory  and  much  cheaper. 

—  Knoxville  Railway  &  Light  Co.,  Knoxville,  Tenn.,  P.  E. 

Mitchel,  General  Superintendent. 

Yes,  simplicity  is  warranted  where  it  is  not  advantageous  to  use 
the  water  over  again. 

—  Public  Service  Corporation  of  New  Jersey,  Newark,  N.  J., 

R.  K  Danforth,  General  Manager. 

A  barometric  condenser,  defined  as  a  jet  condenser  with  an  air  pump 
attached,  is  the  best  form  of  condenser  to  run  with  turbines,  as  a  high 
and  very  steady  vacuum  may  be  obtained. 

—  Toronto  Railway  Co.,  Toronto,  Ont.,  Wm.  B.  Bond,  Chief  . 

Electrician. 

Question  2. 

Have  you  had  any  trouble  with  stripping  of  blades  in  a  turbine 
of  either  the  Parsons  or  Curtis  type?  If  so,  to  what  did 
you  lay  the  cause?    What  do  you  suggest  as  a  remedy? 

ANSWERS. 

No  trouble.    Operating  fifteen  months. 

—  Auburn  &  Syracuse  Electric  Railway  Co.,  Auburn,  N.  Y., 

R.  A.  Dyer,  Jr.,  Assistant  General  Manager. 

Have  had  no  trouble  from  stripping  of  blades.  Our  turbines  are  of 
the  Curtis  type. 

—  Little  Rock  Railway  &  Electric  Co.,  Little  Rock,  Ark., 

D.  A.  Hegarty,  Treasurer  and  General  Manager. 
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We  have  partly  stripped  the  blades  from  two  2^so-h.p.  Parsons 
turbines.  Cause,  exceptionally  long  spindle,  flexibility,  distortion,  and 
an  imperfect  balance.    Remedied  with  a  shorter  spindle. 

—  Ft  Wayne  &  W abash  Valley  Traction  Co.,  Ft,  Wayne,  Ind. 

Have  run  two  soo-kw.  Curtis  turbines  30  months  and  have  had  no 
trouble  with  the  blades. 

—  Rockland,   Thomaston   &   Camden  Street  Railway   Co,, 

Rockland,  Me.,  Thos.  Hawkens,  General  Manager. 

No  trouble  so  far. 

—  Green  Bay  Traction  Co.,  Green  Bay,  Wis,,  Geo.  W.  Knox,    . 

General  Manager. 

Never  stripped  a  blade. 

—  Greenville  Traction  Co.,  Greenville,  S,  C,  H.  R.  Fother- 

GiLL,  General  Manager. 

Never.    Curtis  used. 

—  The  Columbus  Railway  &  Light  Co.,  Columbus,  O.,  C  C 

CoLUNs,  Assistant  General  Manager, 

We  have  had  blades  stripped  from  the  Curtis  turbine,  caused  by 
failure  of  the  step  bearing. 

—  Knoxville  Railway  &  Light  Co.,  Knoxville,  Tenn.,  P.  E. 

MiTCHEL,  General  Superintendent. 
No. 

—  Public  Service  Corporation  of  New  Jersey,  Newark,  N,  /., 

R.  E.  Danforth,  General  Manager, 

I  have  never  had  very  much  experience  in  the  operation  of  turbines, 
but  I  can  say  in  general  that  there  should  not  be  trouble  with  stripping 
of  blades  in  normal  operation.  The  Curtis  turbine  is  supposed  to  have 
enough  clearance  so  that  if  the  oil  leaks  out  of  the  oil  bearings  the 
thrust  blocks  will  come  together  before  the  blades  strip.  The  horizon- 
tal turbines,  of  course,  should  not  be  liable  to  stripping  of  blades  and 
are  not  unless  careless  operation  permits  too  much  play. 

—  Toronto  Railway  Co.,  Toronto,  Ont.,  Wm.  B.  Bond,  Chief 

Electrician. 

Question  3. 

Have  you  had  any  trouble  caused  by  deposits  of  foreign  mat- 
ter forming  on  the  blades  of  the  turbine?  How  do  you 
remedy  this? 

ANSWERS. 

No.    Use  condensed  water  for  scaling  glands. 

—  Auburn  &  Syracuse  Electric  Railway  Co.,  Auburn,  N,  Y,, 

R.  A.  Dyer,  Jr.,  Assistant  General  Manager. 
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Have  had  no  trouble  caused  by  deposit  of  foreign  matter. 

—  Little  Rock  Railway  &  Electric  Co.,  Little  Rock,  Ark., 

D.  A.  Hegarty,  Treasurer  and  General  Manager. 

We  have  had  no  trouble  by  deposit  of  foreign  matter  on  the  blades 
of  the  turbine.  Have  had  considerable  deposit  due  to  gland  water,  in 
the  gland  and  on  the  ends  of  the  spindle.  Remedy:  A  cistern  with 
treated  or  soft  water  in  connection  with  a  cooling  tower. 

—  Ft.  Wayne  &  Wabash  Valley  Traction  Co.,  Ft.  Wayne,  Ind. 

None  whatever. 

—  Rockland,   Thomaston   &  Camden  Street  Railway   Co., 

Rockland,  Me.,  Thos.  Hawkens,  General  Manager. 
No. 

—  Green  Bay  Traction  Co.,  Green  Bay,  Wis.,  Geo.  W.  Knox, 

General  Manager. 

Steam  as  dry  as  possible  should  be  used  and  care  should  be  taken 
to  see  that  the  proper  kind  and  amount  of  boiler  compound  is  used. 
With  the  superheated  steam  there  should  be  practically  no  deposit  on 
the  blades  or  vanes  of  the  turbine.  Leaky  condensers  causing  the  per- 
centage of  salt  in  the  boiler  feed  water  to  be  high  may  be  responsible 
for  some  of  the  deposit  that  has  been  found  in  turbines. 

—  Alfred  Green,  hi  Columbia  Heights,  Brooklyn,  N.  Y. 

No. 

—  The  Columbus  Railway  &  Light  Co.,  Columbus,  0.,  C.  C. 

G)LLiNS,  Assistant  General  Manager. 

Yes,  in  some  instances  now  being  investigated.  Have  heard  of  a 
case  where  such  a  deposit  was  due  to  boiler  compound. 

—  Public  Service  Corporation  of  New  Jersey,  Newark,  N.  J., 

R.  E.  Danforth,  General  Manager. 

I  have  never  heard  of  any  trouble  from  this  cause  with  any  form 
of  turbines.  It  is  my  opinion  that  any  scale  forming  matter  would  be 
likely  to  be  deposited  in  the  boilers,  rather  than  carried  in  by  the 
steam. 

—  Toronto  Railway  Co.,  Toronto,  Ont.,  Wm.  B.  Bond,  Chief 

Electrician.  * 

Qnesiion  4. 

What  success  have  you  had  with  motor  generators  wound  for 
6,600  to  16,000  volts  on  the  a.  c.  side?  Is  any  difficulty 
experienced  due  to  direct  exposure  of  windings  to  light- 
ningf 

ANSWERS. 

We  have  operated  13,200-volt  generators  for  four  years  and  have 
had  no  breakdown  or  disturbance  from  lightning. 

^Ft.  Wayne  &  Wabash  Valley  Traction  Co.,  Ft.  Wayne,  Ind. 
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No  experience. 

__  Green  Bay  Traction  Co.,  Green  Bay,  Wis.,  Geo.  W.  Knox, 
General  Manager, 

With  a  proper  lightning  arrester  I  think  no  great  difficulty  need  be 
experienced  with  motor  generators  wound  for  6,000  to  16,000  volts  on 
the  a.  c.  side. 

—  Alfred  Green,  hi  Columbia  Heights,  Brooklyn,  N.  Y. 

Have  had  no  trouble.    The  high  tension  is  turbine-driven. 

—  Greenville  Traction  Co,,  Greenville,  S,  C,  H.  R.  Fothkr- 

GiLL,  General  Manager, 

The  lower  voltage  which  you  mention,  namely  6,600  volts,  I  should 
say  is  about  the  limit  for  good  practice  in  the  direct  operation  of 
motors ;  16,000  volts  is,  in  my  opinion,  very  much  too  high.  I  presume 
it  could  go  to  10,000  volts,  but  I  think  it  would  be  very  much  better 
to  keep  the  voltage  lower.  The  risk  of  trouble  with  lightning  is  cer- 
tainly much  greater  with  the  line  voltage  impressed  directly  upon  the 
motors  than  if  it  impressed  directly  upon  transformers,  for  trans- 
formers generally  are  much  more  easily  repaired  than  motors,  iq  case 
of  damage  from  lighting. 

—  Toronto  Railway  Co.,  Toronto,  Ont.,  Wm.  B.  Bond,  Chief 

Electrician. 

Question  5. 

What  is  the  smallest  size  of  boiler  plant,  or  the  minimum  coal 
consumption  that  would  warrant  the  use  of  automatic 
stokers? 

ANSWERS. 

Depends  on  cost  and  kind  of  coal  used. 

—  Auburn  &  Syracuse  Electric  Railway  Co.,  Auburn,  N.  Y., 

R.  A.  Dyer,  Jr.,  Assistant  General  Manager, 

A  plant  consuming  thirty  tons  of  coal  in  eighteen  hours,  developing 
its  rated  boiler  h.p.,  should  be  equipped  with  stokers. 

—  Ft.  Wayne  &  Wabash  Valley  Traction  Co.,  Ft.  Wayne,  Ind. 

About  2,000  h.p.  with  one  boiler  in  reserve  for  hand  firing  for  peaks. 

—  The  Calumet  Electric  Street  Railway  Co.,  Chicago,  III., 

H.  i  I.  Sloan,  General  Manager, 

1,200  h.p. 

—  Green  Bay  Traction  Co.,  Green  Bay,  Wis.,  Geo.  W.  Knox, 

General  Manager. 
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It  would  depend  on  a  number  of  conditions,  such  as  the  cost  of 
labor;  cost  and  kind  of  coal  burned. 

—  Alfred  Green,  in  Columbia  Heights,  Brooklyn,  N,  Y, 

My  choice  is  1,000  h.p.  but  a  Caldwell  shovel  is  economy  on  a  single 
boiler. 

—  Greenville  Traction  Co.,  Greenville,  S,  C,  H.  R.  Fother- 

GiLL,  General  Manager, 

Six  boilers. 

—  The  Columbus  Railway  &  Light  Co.,  Columbus,  0.,  C  C. 

G)LLiNS,  Assistant  General  Manager. 

Would  say  that  the  smallest  boiler  plant  on  which  automatic  stokers 
would  pay,  would  be  in  the  neighborhood  of  4,000  h.p. 

—  Knoxville  Railway  &  Light  Co.,  Knoxville,  Tenn.,  P.  E. 

MiTCHEL,  General  Superintendent. 

This  depends  largely  upon  local  labor  and  fuel  conditions,  but  I 
should  say  that  a  1,000  h.p.  plant  would  justify  stokers  in  any  locality 
and  that  smokeless  boiler  operation  and  good  boiler  efficiency  would 
justify  automatic  stokers  down  to  500  h.p. 

—  Toronto  Railway  Co.,  Toronto,  Ont.,  Wm.  B.  Bond,  Chief 

Electrician. 

Question  6. 

Is  it  advisable  to  use  gaskets  for  superheated  steam  headers? 

ANSWERS. 

It  is  better  to  use  ground  joints  for  superheated  steam  headers. 

—  Little  Rock  Railway  &  Electric  Co.,  Little  Rock,  Ark., 

D.  A.  Hegarty,  Treasurer  and  General  Manager, 

Yes. 

—  Green  Bay  Traction  Co.,  Green  Bay,  Wis.,  Geo.  W.  Knox, 

General  Manager. 

The  ground  joint  I  think  is  preferable  to  a  gasket  on  a  superheated 
steam  header. 

—  Alfred  Green,  hi  Columbia  Heights,  Brooklyn,  N.  Y. 

No. 

—  Greenville  Traction  Co.,  Greenville,  S.  C,  H.  R.  Fother- 

GiLL,  General  Manager. 

Yes. 

—  The  Columbus  Railway  &  Light  Co.,  Columbus,  0.,  C.  C. 

CoLUNS,  Assistant  General  Manager. 
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Would  advise  corrugated  copper  gaskets  on  superheated  steam 
headers. 

--Knoxville  Railway  &  Light  Co,,  Knoxville,  Tenn.,  P.  E. 
MiTCHEL,  General  Superintendent, 
Yes. 

—  Public  Service  Corporation  of  New  Jersey,  Newark,  N.  J,, 

R.  E.  Danforth,  General  Manager, 

Mechanical  engineers  agree  that  the  best  modern  practices  require 
ground  joints  without  gaskets  for  high  pressure  steam  fittings,  but  I 
believe  they  also  agree  that  this  practice  is  extremely  difficult  to  obtain. 
I  think  some  form  of  copper  or  asbestos  gasket  is  used  in  almost  every 
case. 

—  Toronto  Railway  Co.,  Toronto,  Ont.,  Wm.  B.  Bond,  Chief 

Electrician. 


Question  7. 

In  a  small,  or  medium  sized  plant  what  is  the  best  method  of 
increasing  boiler  capacity  during  heavy  peak  loads?  Give 
details  and  results  obtained, 

ANSWERS. 

We  think  induced  draft.    Just  about  installing  an  outfit. 

—  DeKalb-Sycamore   &  Interurban  Traction  Co,,  DeKalb, 

III.,  D.  Thomson,  General  Manager, 

Have  been  using  the  Parson's  system  of  furnaces  in  two  plants  to 
increase  boiler  capacity  with  very  good  results,  obtaining  25  to  40  per 
cent,  more  steam  from  boilers  than  with  hand  fire.  This  system  was 
installed  to  carry  us  over  the  peak  load,  otherwise  we  would  have  had 
to  purchase  more  boiler  capacity  and  have  bought  more  land  for  boiler 
room.  We  have  got  as  much  as  double  rating  from  boiler  with  clean 
boiler  and  clean  fires;  the  only  requirement  being  that  boiler  be  kept 
clean  so  as  not  to  lose  tubes. 

—  Lynchburg  Traction  &  Light  Co.,  Lynchburg,  Va,,  A.  J. 

KoHLER,  Chief  Engineer. 

Increase  the  grate  area.  The  output  of  the  boiler  depends  very 
largely  upon  the  amount  of  coal  that  can  be  burned,  which  in  turn,  the 
draught  being  good,  depends  on  the  grate  area.  In  power  station  work 
it  is,  therefore,  of  great  importance  to  have  a  large  grate  area.  While 
forcing  a  boiler  in  this  way  will  necessarily  give  a  high  flue  tempera- 
ture, the  losses  thus  caused  are  not  great  and  only  last  for  a  compara- 
tively short  time. 
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Careful  firing. 

—  Green  Bay  Traction  Co.,  Green  Bay,  Wis.,  Geo.  W.  Knox, 

General  Manager. 

In  a  medium  sized  plant  where  No.  3  buckwheat  coal,  or  a  mixture 
of  No.  3  buckwheat  and  soft  coal  are  burned  the  capacity  of  the  boilers 
can  be  considerably  increased  by  increasing  the  percentage  of  soft  coal 
in  the  mixture  and  still  make  very  little  smoke.  With  a  mixture  half 
and  half  of  No.  3  buckwheat  and  soft  coal  at  least  175  per  cent  rating 
can  be  obtained  with  less  than  two  inches  of  air  under  the  grates. 

—  Alfred  Green,  hi  Columbia  Heights,  Brooklyn,  N.  Y. 

By  blowing  superheated  steam  and  air  at  bridge. 

—  Greenville  Traction  Co.,  Greenville,  S.  C,  H.  R.  Fother- 

GiLL,  General  Manager, 

Raise  pressure  to  limit  and  use  some  type  of  boiler  equipment. 

—  Public  Service  Corporation  of  New  Jersey,  Newark,  N.  J., 

R.  E.  Danforth,  General  Manager. 

To  increase  boiler  capacity  it  is  simply  necessary  to  bum  more 
coal,  and  to  bum  more  coal  it  is  generally  necessary  to  increase  the 
draft.  This  may  be  done  by  steam  jets  or  fans  applied  under  the 
grates,  by  suction  fans  in  the  stack  or  chimney  flues,  or,  as  is  done  on 
board  ship,  by  raising  the  pressure  of  air  in  the  whole  firing  room 
above  that  of  the  atmosphere. 

—  Toronto  Railway  Co.,  Toronto,  Ont.,  Wm.  B.  Bond,  Chief 

Electrician. 

Question  8. 

JVhat  schemes  are  there  for  inducing  firemen  to  take  greater 
interest  in  their  work?  Please  give  details  and  results 
obtained. 

ANSWERS. 
COa  Recorder. 

—  Auburn  &  Syracuse  Electric  Railway  Co.,  Auburn,  N.  Y., 

R.  A.  Dyer,  Jr.,  Assistant  General  Manager. 

Get  the  right  kind  of  firemen.    We  can't.    We  are  too  near  Chicago. 

—  DeKalb-Sycamore  &  Interurban  Traction  Co.,  DeKalb, 

III.,  D.  Thomson,  General  Manager. 

Have  a  chief  engineer  with  a  full  cargo  of  sand.  If  he  lacks  that 
element,  go  into  the  boiler  room  yourself  and  demand  that  a  6  to  8-in. 
clean  level  fire  be  run;  see  that  the  water  is  kept  nearly  constant  in 
the  boiler;  see  that  these  points  are  carried  out  to  the  letter.    After 
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one  week  of  this  work  in  the  lire-room,  the  firemen  and  engineers  will 
see  that  they  have  been  in  the  ruts  and  will  be  so  astotmded  by  the 
results  that  they  will  afterwards  try  hard  to  make  a  good  showing. 
Get  the  firemen  interested  to  produce  a  good  pressure  card. 

—  Rockland,   Thcmiaston   &   Camden  Street  Railway  Co., 

Rockland,  Me.,  Thos.  Hawkens,  General  Manager. 

A  number  of  electric  railway  companies  have  put  in  force  a  pFemium 
system  for  power  house  employes.  The  Sheboygan  Light,  Power  ft 
Railway  Company  of  Sheboygan,  Wis.,  has  reduced  the  cost  of  generat- 
ing power  through  the  means  of  a  premium  system.  Taking  the  cost 
of  power  at  i.i  cents  per  kw-h,,  which  was  the  average  cost  before 
the  premium  system  was  started,  the  company  each  month  divides 
among  the  station  employes  lo  per  cent  of  the  saving  whenever  tbc 
cost  per  kw-h.  for  any  one  month  drops  below  that  amount  The 
division  is  made  according  to  rank,  the  engineers  receiving  the  largest 
amount  and  the  oilers  the  lowest.  The  company  is  paying  out  in 
premiums  $40  to  $80  per  month,  indicating  a  saving  in  power  station 
expenses  of  $400  to  $800  per  month.  The  company  states  the  adoption 
of  the  bonus  system  has  brought  about  a  marked  improvement,  not 
only  in  the  cost  at  which  power  is  produced,  but  in  the  service  in 
general  as  well.  Every  man  not  only  tries  to  do  his  best,  but  also  helps 
the  others  to  do  likewise.  Engineers  watch  the  firemen  to  see  that 
the  coal  is  economically  burned,  and  the  firemen  protest  if  the  engineers 
run  the  larger  units  at  low  load  factor  instead  of  putting  in  smaller 
units.  Every  employe  is  on  the  watch  fo^  hot  bearings,  which  would 
mean  costly  repairs,  and  carelessness  in  one  employe  will  not  be  toler- 
ated by  the  others. 

—  Electric  Traction  Weekly,  Cleveland,  O.,  C.  B.  Fairchild, 

Jr.,  Editor. 

Simply  watching  and  checking  them. 

—  Green  Bay  Traction  Co.,  Green  Bay,  Wis.,  Geo.  W.  Knox, 

General  Manager. 

By  having  frequent  evaporation  tests,  considerable  rivalry  can  be 
developed  among  the  firemen,  also  by  posting  in  the  boiler  room  the 
name  of  the  fireman  who  can  evaporate  the  most  water  with  the  least 
amount  of  coal  and  have  the  smallest  amount  of  combustible  matter 
in  the  refuse.  It  could  be  understood  that  the  man  making  the  best 
showing  will  receive  the  next  position  as  water-tender.  The  COt  re- 
cording apparatus  can  be  made  good  use  of  by  posting  the  record  made 
by  different  firemen  in  the  boiler  room. 

—  Alfred  Green,  hi  Columbia  Heights,  Brooklyn,  N,  Y. 

COa  Recorders,  and  bonus  for  high  record. 

—  Greenville  Traction  Co.,  Greenville,  S.  C,  H.  R.  Fothir- 

GiLL,  General  Manager, 
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We  accomplished  at  South  Chicago  what  I  considered  very  satis- 
factory results  by  giving  the  fireman  a  bonus,  depending  upon*  the 
amount  of  coal  burned  per  kw-hr.  It  is  comparatively  easy  to  work 
out  such  a  scheme  to  meet  special  conditions  though,  of  course,  care 
must  be  taken  to  be  fair  and  to  give  the  fireman  adequate  bonus  for 
his  extra  attention.  If  the  fireman  gets  i  per  cent,  of  the  fuel  he  can 
save  he  generally  fares  very  well. 

—  Toronto  Railway  Co,,  Toronto,  Ont.,    Wm.    B.    Bond, 

Chief  Electrician. 

Question  0. 

How  can  coal  pile  fires  be  prevented? 

ANSWERS. 

We  never  have  any. 

—  DeKalb-Sycamore  &  Interurban  Traction  Co,,  DeKalh, 

III,  D.  Thomson,  General  Manager, 

Have  the  coal  storage  bins  built  with  concrete  walls  between  them 
so  that  only  a  small  portion  of  the  coal  pile  can  bum  at  a  time. 

-^Little  Rock  Railway  &  Electric  Co.,  Little  Rock,  Ark., 
D.  A.  Hegarty,  Treasurer  and  General  Manager. 

By  sufficient  ventilation  to  keep  the  temperature  below  the  com- 
bustion point 

—  Ft.  Wayne  &  Wabash  Valley  Traction  Co.,  Ft.  Wayne,  Ind. 

Prevent  pockets  from  forming  around  wood,  especially  around 
trestle  uprights.  Have  tried  3.S-in.  boiler  tubes  in  a  pile  of  2,300  tons, 
but  did  not  prevent  fire.  The  tubes  make  it  convenient  to  take  the 
temperature  and  to  flood  the  coal  piles  with  water. 

—  Rockland,   Thomaston    &   Camden   Street  Railway   Co., 

Rockland,  Me.,  Thos,  Hawkens,  General  Manager. 

Coal  containing  sulphur  is  apt  to  ignite  spontaneously.  Such  coal 
should  not  be  piled  deep  and  should  be  closely  watched.  Vertical 
tubes,  say  old  boiler  tubes,  placed  in  the  pile  give  an  opportunity  to  test 
the  temperature  of  the  pile  by  means  of  thermometers. 

Keeping  down  size  of  pile;  taking  from  center  or  deepest  part. 

—  Green  Bay  Traction  Co.,  Green  Bay,  Wis.,  Geo.  W.  Knox, 

General  Manager. 

If  soft  coal  is  to  be  stored  it  should  be  done  when  the  coal  is  dry 
and  it  should  be  stored  on  a  dry  foundation.  The  coal  should  not  be 
dropped  from  any  great  height  as  the  friction  generates  heat  and  it 
is  a  fact  that  coal  dropped  from  great  heights  is  much  more  liable  to 
spontaneous  combustion  than  when  it  is  thrown  up  on  the  pile  or 
dropped  from  a  low  elevation.    It  is  not  advisable  to  store  coal  to  a 
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height  of  over  twenty  feet  When  coal  is  stored  to  any  great  height 
the  pressure  ut  the  bottom  of  the  pile  is  so  great  that  the  fire  is  easily 
started.  In  storing  soft  coal  care  should  be  taken  not  to  mix  coal  from 
different  mines  and  not  to  mix  anthracite  and  soft  coal.  It  is  advisable 
to  provide  as  much  ventilation  as  possible. 

—  Alfred  Green,  in  Columbia  Heights,  Brooklyn,  N.  Y, 

Keep  coal  dry. 

—  Greenville  Traction  Co,,  Greenville,  5.  C,  H.  R.  Fother- 

GiLL,  General  Manager, 

Store  good  coal. 

—  The  Columbus  Railway  &  Light  Co,,  Columbus,  O,,  C  C 

G)LLiNS,  Assistant  General  Manager. 

Coal  pile  fires  can  be  remedied  by  a  system  of  thorough  ventilation 
in  the  coal  storage,  especially  where  the  storage  is  for  an  indefinite, 
length  of  time. 

—  Knoxville  Railway  &  Light  Co.,  Knoxville,  Tenn.,  P.  E. 

MiTCHEL,  General  Superintendent. 

Buy  coal  comparatively  free  from  sulphur  and  keep  piles  less  than 
nine  feet  in  height  and  on  well  drained  ground. 

—  Public  Service  Corporation  of  New  Jersey,  Newark,  N.  J., 

R.  E.  Danforth,  General  Manager. 

This  is  generally  simply  a  question  of  avoiding  storing  coal  in  piles 
that  are  too  high,  and  also  of  not  permitting  the  coal  to  become  wet 
by  rain.  It  is  also  possible  to  increase  the  depth  to  which  coal  may 
be  stored  safely  by  providing  vents  for  flues.  I  believe  the  practice 
at  the  Dominion  Iron  &  Steel  Company  is  that  coal  may  be  stored 
from  15  to  25  feet  deep,  according  to  quality  of  coal  and  condition  of 
storage. 

—  Toronto  Railway  Co.,  Toronto,  Ont.,  Wm.  B.  Bond,  Chief 

Electrician. 

Shop  Construction. 

Question  10. 

Allowing  for  additional  cost,  is  it  not  advisable  to  have  creo- 
soted  blocks,  or  a  wood  floor,  on  concrete  foundation  in 
the  machine,  blacksmith  and  wheel  section  Of  a  shop,  in 
preference  to  ordinary  concrete  floor,  which  becomes 
uneven  quickly  and  is  hard  on  workmen  walking  about? 

ANSWERS. 

Yes. 

—  Auburn  &  Syracuse  Electric  Railway  Co.,  Auburn,  N.  Y., 

R.  A.  Dyer,  Jr.,  Assistant  General  Manager. 
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Prefer  wood  floors,  as  concrete  floors  are  hard  on  the  workmen's 
feet,  and  are  continually  chipping,  getting  very  rough  and  uneven. 

—  Lynchburg  Traction  &  Light  Co,,  Lynchburg,  Va.,  A.  J. 

KoHLER,  Chief  Engineer. 

Creosoted  block  makes  an  exceedingly  durable  floor  for  blacksmith 
shop  and  general  overhauling  shop.  It  is  particularly  easy  on  the 
workmen. 

—  United  Railways  &  Electric  Co,,  Baltimore,  Md,,  H.  H. 

Adams,  Superintendent  of  Shops, 

I  have  had  experience  with  concrete  floors  in  shops  and  bams  and 
have  found  this  class  of  construction  not  at  all  serviceable.  My  notion 
of  an  ideal  floor  however,  is  about  a  5-in.  hardwood  creosoted  block 
on  about  4-in.  of  concrete. 

—  The  Calumet  Electric  Street  Railway  Co.,  Chicago,  III, 

H.  M.  Sloan,  General  Manager. 

I  believe  it  advisable  to  use  wood  floor  on  concrete  foundation  in 
the  wheel  section  of  the  shop,  but  prefer  concrete  foundation  covered 
with  cinders  and  iron  borings  for  blacksmith  shop,  with  finished  con- 
crete floor  in  the  machine  shop. 

Prefer  concrete  floor  on  solid  foundation,  either  grout  or  solid 
packed  earth. 

—  Austin  Electric  Railway  Co.,  Austin,  Texas,  W.  J.  Jones, 

President  and  Manager, 

See  no  good  reason  for  this.  Will  increase  insurance  rate  with 
wood  floor. 

—  Green  Bay  Traction  Co.,  Green  Bay,  Wis.,  Geo.  W.  Knox, 

General  Manager. 

Advisable  yes,  in  the  particular  rooms  mentioned.  Concrete  floors, 
even  if  constructed  without  the  faults  mentioned,  and  though  perfect 
in  surface,  are  subject  to  the  chipping  of  wheel  flanges,  dropping 
of  tools,  moving  of  machinery  by  crowbar,  etc.,  and  soon  with  wearing 
surface  broken,  the  concrete  fragments  loosened,  the  floor  is  a  ruin 
and  the  second  cost  of  repair  or  removal  is  added  to  the  first  cost 
Ease  and  warmth  to  the  feet  of  men  in  winter  time  in  shops,  seldom 
comfortable  at  best,  would  add  energy  to  mind  and  boc'y  and  become 
a  money  factor  on  the  right  side  of  the  shop  earnings.  To  the  sug- 
gestion of  creosote  blocks,  or  wood  floors,  instead  of  cement,  might  be 
added  also,  asphaltum  flooring,  as  sanitary,  smooth,  serviceable  and 
easy  to  the  tread. 

Not  advisable.  Construct  your  floor  areas  with  the  same  care  as 
to  foundations,  grades  and  finish  coats  (with  skilled  labor)  as  is  done 
in  all  cement  sidewalks  of  our  cities  and  towns,  over  which  the  multi- 
tudes pass  daily  with  pleasure  and  comfort  and  you  will  not  have  your 
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**  quickly  uneven  places  "  or  **  be  hard  on  the  workmen  walking  about" 
Shop  floors  are  too  quickly  constructed  by  "levelfing  off  the  rubbish" 
in  a  rush  to  "  clean  up,"  sub-drainage  neglected,  foundations  not  dry 
and  settled  —  the  work  done  in  a  "  mass,"  floors  not  laid  out  in  blocks, 
so  as  to  give  expansion  at  joints,  not  enough  instrument  work  for 
levels,  put  into  service  before  drying  out,  etc.  Good  cement  flooring, 
constructed  with  the  care  given  to  street  sidewalks,  is  the  most  sani- 
tary, useful  and  permanent  form  of  shop  flooring. 

—  The  Milwaukee  Electric  Railway  &  Light  Co.,  Milwaukee, 

Wis.,  Fred  G.  Simmons,  Superintendent  of  Construction. 
Yes. 

—  Greenville  Traction  Co.,  Greenville,  S.  C,  H.  R.  Fothee- 

GiLL,  General  Manager. 

A  wood  floor  is  much  more  satisfactory  for  men  to  work  on  than  a 
concrete  one,  and,  when  properly  constructed,  will  last  for  a  number 
of  years.  For  a  blacksmith  a  clay  floor  properly  constructed  gives 
excellent  satisfaction. 

Yes. 

—  Auburn  &  Turner  Railway  Co.,  Turner,  Me,,  H.  B.  Potter, 

Manager. 

Wolild  strongly  advise  wood  floors  as  far  as  surface  of  the  floor 
is  concerned  for  any  machine  or  wheel  section  of  the  shop;  for  the 
blacksmith  shop  a  cinder  floor  would  be  the  most  advisable. 

—  Knoxville  Railway  &  Light  Co.,  Knoxville,  Tenn.,  P.  E. 

MiTCHEL,  General  Superintendent. 

Wood  block  for  machine  shop  and  wheel  room;  cinders* in  black- 
smith shop.  In  overhauling  shop,  concrete  with  block  j8  inches  out- 
side of  rail. 

—  Public  Service  Corporation  of  Nezv  Jersey,  Newark,  N.  J-, 

Chas.  Remelius,  Superintendent  Rolling  Equipment. 

Machine  shop,  4  inches  of  concrete  with  i  by  3-in.  strips  covered 
with  1.25-in.  maple.     Blacksmith  shop,  creosoted  blocks. 

—  Toronto    Raihvay    Co.,    Toronto,    Ont.,    D.    McDonald, 

Master  Builder. 

Question  11. 

Owing  to  the  breaking  of  concrete  around  pit  tracks,  the  in- 
ability to  secure  a  safe  jacking  base  and  the  possibility  of 
shocks  to  zvorkmen,  is  not  a  plank  floor  preferable  to  con- 
crete? 

ANSWERS. 
Yes. 

—  Auburn  &  Syracuse  Electric  Railway  Co.,  Auburn,  N.  Y-f 

R,  A.  Dyer,  Jr.,  Assistant  General  Manager. 
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Yes. 

—  DeKalh-Sycamore  &  Interurban   Traction  Co.,  DeKalb, 

III,  D.  Thomson,  General  Manager. 

A  desirable  construction  is  to  bolt  a  stringer  next  to  the  rail  and 
between  the  concrete  floor  and  the  rail  thus  affording  u  base  support 
for  the  jack. 

—  United  Railways  &  Electric  Co.,  Baltimore,  Md,,  H.  H. 

Adams,  Superintendent  of  Shops. 

I  prefer  a  plank  floor  between  the  pits  with  finished  concrete  on  the 
outside. 

Floors  with. a  top  wooden  surface  are  much  to  be  preferred,  as 
they  are  more  agreeable  for  the  men  standing  upon  them.  This  floor 
however,  must  be  protected  from  rot  by  a  proper  substructure.  A 
recent  specification  called  for  the  ground  to  be  well  tamped  to  a  level 
14  inches  below  the  finished  floor  line  and  then  covered  to  a  depth  of 
6  inches  with  broken  stone,  the  voids  being  filled  with  small  stone,  and 
the  whole  being  well  rolled  or  rammed  into  place.  This  surface  was 
to  be  liberally  covered  with  hot  coal  tar  and  after  setting  it  was  to  be 
brought  to  a  level  by  i  inch  of  sand  and  tar,  the  sand  being  heated  and 
thoroughly  incorporated  with  a  mixture  of  two  parts  of  coal  and  one 
part  of  coal  tar  pitch.  On  this  were  to  be  placed  3  by  4-in.  yellow  pine 
zinc-treated  sills,  the  spaces  between  the  sills  being  filled  with  tarred 
sand  and  packed  while  hot  to  a  level  with  the  top  of  the  sills.  Over 
this  was  to  be  laid  a  course  of  2.75-in.  treated  yellow  pine,  this  being 
covered  with  a  layer  of  roofing  felt,  and  finally  a  course  of  1.25-in. 
hardwood  boards.  While  such  floors  are  expensive  they  are  very  per- 
manent, and  we  have  heard  of  cases  where  they  have  been  in  use  for 
twenty  or  thirty  years. 

—  Electric  Traction  Weekly,  Cleveland,  O.,  C.  B.  Fairchild, 

Jr.,  Editor. 

No. 

—  Green  Bay  Traction  Co.,  Green  Bay,  Wis.,  Geo.  W.  Knox, 

General  Manager. 

Yes,  but  fire  hazard  is  increased. 

—  Greenville  Traction  Co.,  Greenville,  S.  C,  H.  R.  FOther- 

GILL,  General  Manager. 

If  much  work  is  to  be  done  from  pit  floor  then  wood  flooring  would 
seem  to  be  preferable. 

Yes. 

—  Auburn  &  Turner  Railway  Co.,  Turner,  Me.,  H.  B.  Potter, 

Manager. 

13 
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It  all  depends  on  the  system  of  inspection  and  overhauling.  Wotdd 
recommend  plank  on  wood  block  18  inches  to  2  feet  outside  of  each 
rail 

—  Public  Service  Corporation  of  New  Jersey,  Newark,  N,  /., 

Chas.  Remblius,  Superintendent  Rolling  Equipment. 

Question  12. 

What  is  the  most  desirable  construction  for  an  operating  car 
barn,  considering  cost,  maintenance,  operating  and  insur- 
ancef 
(i)     Brick  walls,  mill  construction  roof. 

(2)  Brick  walls,  roof  iron  trusses  —  2-m.  boards,  tar  and 

gravel. 

(3)  Brick  walls,  reinforced  concrete  roof. 

(4)  Reinforced  concrete  walls  and  roof, 

ANSWERS. 

Brick  walls,  reinforced  concrete  roof  by  all  means. 

—  DeKalh'Sycamore  &  Interurhan  Traction  Co.,  DeKalb, 

III.,  D.  Thomson,  General  Manager. 

The  most  desirable  construction  for  an  operating  car  house  is  either 
brick  walls  or  reinforced  concrete  walls,  combined  with  reinforced 
concrete  columns  supporting  reinforced  concrete  beams,  girders  and 
roof  slabs. 

—  United  Railways  &  Electric  Co,,  Baltimore,  Md.,  H.  H. 

Adams,  Superintendent  of  Shops. 

Reinforced  concrete  walls  and  roof. 

Brick  walls  and  mill  construction  roof  with  tar  and  gravel. 

—  Austin  Electric  Railway  Co.,  Austin,  Texas,  W.  J.  JoneS, 

President  and  Manager. 

Brick  walls,  reinforced  concrete  roof. 

—  Green  Bay  Traction  Co.,  Green  Bay,  Wis.,  Geo.  W.  Knox, 

General  Manager. 

"  Brick  walls,  roof  iron  trusses,  2-in.  boards,  tar  and  gravel  roofing," 
is  most  desirable  construction.  Being  second  in  first  cost,  second  in 
maintenance,  second  in  insurance,  and  of  time-tried  and  tested  serviccii 
of  almost  universal  use  throughout  the  transportation  and  manufactur- 
ing world. 

—  The  Milwaukee  Electric  Railway  &  Light  Co.,  Milwaukee, 

Wis.,  Fred  G.  Simmons,  Superintendent  of  Construction. 
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Brick  walls,  roof  iron  trusses,  2-in.  boards,  tar  and  gravel. 

—  Greenville  Traction  Co.,  Greenville,  S.  C,  H.  R.  Fother- 

GiLL,  General  Manager. 

For  economy  and  insurance,  brick  walls  and  heavy  mill  construction, 
or  concrete  walls  and  heavy  mill  construction  is  preferable.  For  in- 
surance without  regard  to  the  cost,  brick  walls  and  reinforced  conci^ete 
roof  would  be  preferable.  Any  construction  with  steel,  unless  fire- 
proofed  thoroughly,  is  very  unsatisfactory  for  car  barns. 

Brick  walls,  roof  iron  trusses,  2-in.  boards,  tar  and  gravel. 

—  Auburn  &  Turner  Railway  Co.,  Turner,  Me.,  H.  B.  Potter, 

Manager. 

The  most  desirable  construction  for  r.n  operating  car  bam  is  con- 
crete foundation  with  hard  burnt  brick,  steel  columns  and  steel  trusses, 
with  1.75  in.  matched  roofing  covered  with  tar  and  gravel,  steel  girders 
and  concrete  floors,  with  steel  rolling  doors. 

—  Toronto    Railway    Co.,    Toronto,    Ont.,    D.    McDonald, 

Master  Builder. 

Track. 

Qnestion  13. 

What  is  the  life  of  ties  or  timber  imbedded  in  concrete f 

ANSWERS. 

I  have  dug  up  ties  as  good  as  the  day  they  were  put  down,  after 
being  imbedded  in  concrete  ten  years. 

—  Ft.  Wayne  &  Wabash  Valley  Traction  Co.,  Ft.  Wayne,  Ind. 

The  Cleveland  Electric  Railway  Company  recently  had  occasion  to 
remove  several  miles  of  track  that  had  been  laid  with  different  kinds 
of  wooden  ties  imbedded  in  10  inches  of  broken  stone  concrete  (4  inches 
under  the  tie:,).  The  track  had  been  down  four  years.  Under  exactly 
the  same  conditions  the  white  oak  ties  were  found  in  excellent  state 
of  preservation ;  the  chestnut  ties  were  so  far  gone  that  they  split  badly 
when  removed  from  the  concrete  with  crow  bars;  the  red  and  black 
oak  ties  were  absolutely  decayed  beyond  further  use. 

—  Electric  Traction  Weekly,  Cleveland,  O.,  C.  B.  Fairchild, 

Jr.,  Editor. 

18  to  25  years. 

—  Green  Bay  Traction  Co.,  Green  Bay,  Wis.,  Geo.  W.  Knox, 

General  Manager. 
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In  Wisconsin  cedar  ties  that  have  been  imbedded  in  concrete  for 
twelve  years  are  nearly  all  being  used  in  new  work. 

—  The  Milwaukee  Electric  Railway  &  Light  Co.,  Milwaukee, 

Wis.,  Fred  G.  Simmons,  Superintendent  of  Construction. 

If  water  proof — 15  years. 

—  Greenville  Traction  Co.,  Greenville,  S.  C,  H.  R.  Foiher- 

GiLL,  General  Manager. 

The  first  time  that  tracks  were  laid  on  concrete  base  on  this  system 
was  in  1892.  The  concrete  was  six  inches  deep  just  the  thickness  of 
the  ties,  and  at  the  same  grade,  so  that  there  was  no  concrete  under 
or  on  top  of  them. 

In  1898  new  rails  were  laid  on  the  same  ties,  which  were  found  in 
perfect  condition. 

In  1906  these  tracks  had  to  be  taken  up  on  account  of  the  building 
of  a  tunnel  and  the  ties  were  found  in  good  condition,  and  if  they 
had  not  had.  to  be  disturbed,  would  have  lasted  for  a  number  of  years 
more.  So  really  the  experience  of  this  company  has  not  been  suffi- 
ciently long  to  show  what  the  life  of  ties  would  be  even  when  Qnly 
partially  imbedded  in  concrete. 

Have  had  white  oak  in  six  years  and  it  is  in  good  condition. 

—  The  Columbus  Railway  &  Light  Co.,  Columbus,  Ohio, 

C.  C.  Collins,  Assistant  General  Manager. 

White  oak  and  chestnut,  twenty  years. 

—  Public  Service  Corporation  of  New  Jersey,  Newark,  N.  /., 

Chas.  Remeuus,  Superintendent  Rolling  Equipment, 

Qnestion  14. 

Is  there  a  standardised  specification,  for  track  and  roadbed f 

ANSWERS. 

We  have  our  standard. 

-^  Ft.  Wayne  &  Wabash  Valley  Traction  Co.,  Ft.  Wayne,  Ind. 

Yes. 

—  Green  Bay  Traction  Co.,  Green  Bay,  Wis.,  Geo.  W.  Knox, 

General  Manager. 

The  American  Railway  Engineering  and  Maintenance  of  Way 
Association  has  standard  specifications  for  track  and  roadbed. 

—  The  Mihvaukce  Electric  Railway  &  Light  Co.,  Milwaukee, 

Wis.,  Fred  G.  Simmons,  Superintendent  of  Construction. 
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A.  S.  C  R  . 

—  Greenville  Traction  Co.,  Greenville,  S'.  C,  H.  R.  Fother- 

GiLL,  General  Manager, 
Yes. 

—  The  Columbus  Railway  &  Light  Co.,  Columbus,  O.,  C.  C. 

Collins,  Assistant  General  Manager. 

Most  all  roads  have  their  own  specifications.  I  do  not  know  of 
any  universal  specifications,  although  the  Pennsylvania  Railroad  is 
taken  as  a  standard  in  a  great  many  cases. 

—  Public  Service  Corporation  of  Nexv  Jersey,  Newark,  N.  J., 

M.  White,  Superintendent  Maintenance  of  Way. 

Qnestion  15. 

Which  is  the  best  material  for  ballast  on  interurban  lines, 
gravely  crushed  rock  or  stone? 

ANSWERS. 

Rock. 

—  Auburn  &  Syracuse  Electric  Railway  Co.,  Auburn,  N.  Y., 

R.  A.  Dyer,  Jr.,  Assistant  General  Manager. 

Crushed  rock. 

—  DeKalb-Sycamore  &  Interurban  Traction  Co.,  DeKalb,  III, 

D.  Thomson,  General  Manager. 

Good  gravel. 

—  Ft.  Wayne  &  Wabash  /alley  Traction  Co.,  Ft.  Wayne,  Ind. 

Crushed  rock  first  and  if  too  expensive  then  gravel. 

—  Austin  Electric  Railway  Co.,  Austin,  Tex.,  W.  J.  Jones, 

President  and  Manager. 

Crushed  rock,  because  the  sharp  points  on  the  stones  hold  the  ties 
rigid,  preventing  sun  kinks  in  the  line. 

—  Rockland,   Thomaston    &    Camden   Street   Railway    Co., 

Rockland,  Me.,  Thos.  Hawkens,  General  Manager. 

From  a  practical  point  of  view,  the  question  of  ballast  for  inter- 
urban lines  is  solely  a  question  of  what  materials  are  most  available. 
Most  of  the  interurban  roads  in  the  Middle  West  have  used  gravel, 
because  there  is  plenty  of  it.  Likewise  many  of  the  roads  along  the 
Atlantic  Seaboard  and  the  Gulf  have  used  clam  and  oyster  shells.  In 
the  mining  districts  of  the  South,  furnace  slag  as  ballast  is  giving  good 
results.  The  average  interurban  road  will  probably  continue  to  use 
the  most  available  material.  If  ballast  has  to  be  purchased  and  hauled 
a  long  distance  buy  broken  stone  if  you  can  get  it. 

—  Electric  Traction  Weekly,  Clevehnid,  O.,  C.  B.  Fairchild, 

Jr.,  Editor. 
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Crushed  stone  is  the  best  ballast  Gravel  when  large  enough  for 
good  drainage,  rolls,  and  it  is  impossible  to  keep  the  track  in  line. 

—  Public  Service  Corporation  of  New  Jersey,  Newark,  N.  J,, 

M.  White,  Superintendent  Maintenance  of  Way, 

Gravel. 

—  Green  Bay  Traction  Co.,  Green  Bay,  IVis.,  Geo.  W.  Knox, 

General  Manager. 

Good  gravel  (75  per  cent,  pebble,  25  per  cent,  coarse  sand),  being 
more  generally  obtainable  than  rock  or  stone,  not  requiring  breaking 
or  crushing,  costing  less,  more  adapted  to  tamping,  giving^  quicker 
results  on  new  line  construction,  and  easy  of  maintenance  on  old  work, 
is  the  best  material  for  ballast  on  interurban  lines. 

—  The  Milwaukee  Electric  Railway  &  Light  Co.,  Milwaukee, 

Wis.,  Fred  G.  Simmons,  Superintendent  Construction. 

Stone. 

—  Greenville  Traction  Co.,  Greenville,  S.  C,  H.  R.  Fother- 

ciLL,  General  Manager. 

Crushed  rock. 

—  Auburn  &  Turner  Railway  Co.,  Turner,  Me.,  H.  B.  Potter, 

Manager. 

Crushed  boulders. 

—  The  Columbus  Railway  &  Light  Co.,  Columbus,  O.,  C  C 

Collins,  Assistant  General  Manager. 


Question  16. 

What  is  the  best  method  of  handling  weeds  on  interurban 

roadbeds? 

ANSWERS. 

We. cut  them  down. 

—  DeKalb-Sycamore  &  interurban  Traction  Co.,  DeKalb,  III., 

D.  Thomson,  General  Manager. 

By  mowing  and  hoeing. 

—  Ft.  Wayne  &  Wabash  Valley  Traction  Co.,  Ft.  Wayne,  Ind. 

Cut  the  roots  in  the  early  spring  with  scuffle  hoe  and  then  weed 
by  pulling  two  or  three  times  during  the  summer. 

—  Electric  Traction  Weekly,  Cleveland,  O.,  Geo.  S.  Davis, 

Assistant  Editor. 
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Burn  them. 

—  Green   Bay   Traction   Co.,  Green   Bay,   Wis.,   Geo.   W. 

Knox,  General  Manager, 

Cut  short,  .then  acid  bath. 

—  Greenville  Traction  Co.,  Greenville,  S,  C,  H.  R.  Fother- 

dix,  General  Manager. 

We  cut  them  down. 

—  The   Columbus   Railway    &   Light   Co.,   Columbus,    O., 

C.  C.  CoLUNS,  Assistant  General  Manager. 

We  use  "herbicide"  (a  poison  liquid)  for  killing  weeds  on  our 
suburban  lines. 

—  Knoxville  Railway  &  Light  Co.,  Knoxville,  Tenn.,  P.  E. 

MrrcHEL,  General  Superintendent. 

I  believe  the  best  method  of  handling  weeds  is  grubbing  them. 
Ashes  are  very  good  to  prevent  their  growth,  but  it  is  objectionable 
on  account  of  spoiling  rails  and  rotting  ties. 

—  Public  Service  Corporation  of  New  Jersey,  Newark,  N.  J., 

M.  White,  Superintendent  Maintenance  of  Way. 

Question  17. 

Has  the  sprinkling  of  crude  oil  on  the  roadbed  been  tried  to 
lay  the  dust  and  kill  weeds,  and  have  the  results  been 
satisfactory? 

ANSWERS. 
It  has  been  tried  but  has  been  found  too  expensive  for  average 
interurban  conditions. 

—  Electric  Traction  Weekly,  Cleveland,  O.,  C.  B.  Fairchild, 

Jr.,  Editor. 

The  use  of  weed  killing  preparations  has  been  found  satisfactory 
in  some  cases  btit  have  heard  of  instances  where  roads  were  obliged 
to  pay  for  cattle  poisoned  by  eating  the  weeds  that  had  been  treated 
with  oil. 

—  Electric  Traction  Weekly,  Cleveland,  O.,  Geo.  S.  Davis, 

Assistant  Editor. 

Expect  to  try  this.    Believe  from  experiments  it  is  the  right  idea. 

—  Green   Bay    Traction   Co.,   Green   Bay,    Wis.,   Geo.   W. 

Knox,  General  Manager. 

The  use  of  oil  to  lay  dust  on  roadbed  is  all  right  but  expensive. 
I  do  not  think  that  it  would  prevent  the  growth  of  weeds  unless  used 
in  very  large  quantities,  which  would  not  be  economical. 

—  Public  Service  Corporation  of  New  Jersey,  Newark,  N.  J., 

M.  White,  Superintendent  Maintenance  of  Way. 
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Qnestion  18. 

Some  companies  have  laid  their  tracks  with  joints  directly  op- 
posite one  another,  and  as  they  continue  the  practice,  it 
must  have  some  advantages,  what  are  they? 

ANSWERS. 

Do  not  know  of  any  advantages  for  "  Tee  "  rail    If  girder  rail  the 
tie  rod  holes  may  come  better. 

—  Auburn  &  Syracuse  Electric  Railway  Co.,  Auburn,  N.  Y., 

R.  A.  Dyer,  Jr.,  Assistant  General  Manager. 

Never  could  see  it.    We  break  ours. 

—  DeKalb-Sycamore     &    Interurban     Traction     Company, 

DeKalb,  III,  D.  Thomson,  General  Manager, 

•The  advantage  of  having  the  thump  at  the  low  joints  at  the  same 
time,  the  saving  of  one  tie  in  each  rail  length,  and  having  your  curve 
out  of  line. 

—  Ft.  Wayne  &  Wabash  Valley  Traction  Co.,  Ft.  Wayne,  Ind. 

Track  laid  with  square  joints  preferred  as  it  prevents  oscillation 
and  tendency  to  spread  rails. 

—  Austin  Electric  Railway  Co.,  Austin,  Texas.,  W.  J.  Jones, 

President  and  Manager. 

This  subject  can  be  considered  from  four  points  of  view,  viz.: 
maintenance  of  track,  maintenance  of  rolling  stock  and  equipment, 
ease  in  riding  and  cost  of  construction.  If  the  track  is  kept  in  good 
condition  there  should  be  no  difference  so  far  as  the  operating  qualities 
of  the  road  are  concerned.  With  low  joints,  however,  the  opposite 
joint  construction  gives  a  vertical  blow  to  each  end  of  the  tie,  in  case 
of  supported  joints,  and  to  each  end  of  the  two  ties  where  suspended 
joints  are  employed;  while  with  broken  joints  only  one  end  of  the 
tie  is  struck  a  blow  by  the  wheels  of  the  car.  This  should  make  the 
latter  form  of  construction  easier  to  maintain.  The  blow  to  each 
rail  should  be  the  same  in  either  case  as  it  is  difficult  to  imagine  that 
a  4-whecl  truck  would  be  rigid  enough  to  hold  up  one  wheel  the  small 
distance  it  would  drop  at  a  low  joint.  The  effect  on  the  car  in  one 
case  is  a  shock  on  each  side  at  the  same  time  which  should  be  detri- 
mental to  axles  and  motors,  and  in  the  other  a  twist  which  should  be 
bad  for  the  truck  and  gears.  It  is  hard  to  say  which  is  the  worse. 
As  regards  riding,  opposite  joints  give  harder  blows  to  the  car  and 
with  a  single-truck  car  produce  teetering;  broken  joints  give  a  rock- 
ing motion.  In  construction,  opposite  joints  allow  a  somewhat  more 
economical  arrangement  of  ties  and  of  cross  bonding  than  broken 
joints.     Staggered  joints,  /.  e.,  breaking  joints  by  10- ft.  to  iS-ft,  offer 
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some  of  the  advantages  of  opposite  joints,  such  as  reducing  cross 
bonding,  and  diminish  the  rocking  motion  caused  by  evenly  broken 
joints. 

—  Street  Railway  Journal,  New  York,  N.  Y.,  H.  W.  Blake, 

Editor. 

Broken  joints,  I  find,  make  it  hard  to  keep  the  track  in  alignment; 
also  make  the  wear  and  tear  much  greater  on  the  rolling  stock. 

—  Rockland,   Thomaston    &    Camden   Street   Railway    Co., 

Rockland,  Me.,  Thos.  Hawkens,  General  Manager. 

Secure  therefrom  best  operating  conditions.  Saves  racking  the 
cars  which  occurs  with  staggered  joints. 

—  Green  Bay  Traction  Co.,  Green  Bay,  Wis.,  Geo.  W.  Knox, 

General  Manager. 

One  of  the  disadvantages  of  "staggered"  joints  is  the  galloping 
motion  they  are  liable  to  give  a  car  which  motion  is  very  liable  to, 
derail  the  short  interurban  cars  even  where  not  affecting  long  steam 
railroad  coaches.  The  principal  advantage  of  "  even  joints  "  in  track 
construction,  over  "broken  joints"  is  that  the  jar  in  passing  over 
the  joints  placed  opposite  so  as  to  occur  at  the  same  time  or  as  one, 
decreases  the  total  number  of  "jars"  50  per  cent.  There  is  a  second 
reason,  that  in  "  even  joints "  there  is  in  a  given  amount  of  track, 
less  "  rail  cutting "  in  putting  in  the  various  classes  of  special  work. 
But  the  preponderance  of  advantage  in  the  "broken  joint"  method 
in  reducing  the  force  of  the  "jar"  by  distributing  it,  the  strengthening 
of  the  track,  by  not  having  two  weaknesses  unite  at  the  same  place,  the 
better  maintenance  of  line  and  grade,  etc.,  has  led  to  the  adoption  of 
the  "broken  joint"  method  by  a  vast  majority  of  the  railroads  in  the 
United  States. 

—  The  Milwaukee  Electric  Raihvay  &  Light  Co.,  Milwaukee, 

Wis.,  Fred  G.  Simmons,  Superintendent  Construction. 

Some  say  half  the  number  of  bumps.     I  cannot  agree  with  them. 

—  Greenville  Traction  Co.,  Greenville,  S.  C,  H.  R.  Fother- 

GiLL,  General  Manager. 

In  regard  to  laying  tracks  with  joints  in  the  rails  directly  opposite 
one  another  which  is  the  practice  on  this  road,  it  can  be  stated  that 
the  advantages  are:  That  when  the  joints  begin  to  fail  and  there  is 
a  slight  pounding  of  the  cars  as  they  pass  the  joints,  such  defective 
places  in  the  track  are  twice  as  far  apart  as  they  would  be  if  the 
joints  in  the  rail  on  one  side  were  located  opposite  the  centers  of  the 
rails  on  the  other  side.  Also  that  when  it  is  necessary  to  make  repairs 
to  the  joints  in  expensive  pavement,  with  perhaps  renewal  of  ties  at 
the  joints,  only  half  the  number  of  excavations  are  required,  which 


Digitized  by  LjOOQIC 


200  Engineering  Association. 

greatly  reduces  the  expense/  The  old  trouble  of  tracks  spreading 
at  the  joints  which  made  breaking  joints  perhaps  desirable  does  not 
occur  with  heavy  girder  rails  properly  held  to  gage  by  large  tic  rods 
and  laid  in  pavement 

Cannot  see  any  advantage. 

—  The  Columbus  Railway  &  Light  Co.,  Columbus,  O,,  C.  C 

CoLUNS,  Assistant  General  Manager, 

I  have  never  been  able  to  see  the  advantage  of  laying  track  with 
joints  opposite.  Even  in  the  ordinary  lay  mind  it  is  evident  that  two 
weak  spots  in  a  rail  opposite  one  another  would  be  very  undesirable. 
Some  may  contend  that  it  is  best  to  have  the  low  spots  of  roadbed 
together,  thus  causing  less  oscillation  to  the  rolling  equipment  but  it 
.  does  not  seem  that  this  argument  is  justifiable  with  the  flexible  equip- 
ment that  is  now  used. 

—  Public  Service  Corporation  of  New  Jersey,  Newark,  N.  /., 

M.  White,  Superintendent  Mainteinance  of  Way, 

Overhead  Work. 

Qnestion  19. 

Is  there  a  standard  and  reliable  specification  form  for  over- 
head trolley  construction? 

ANSWERS. 
Yes. 

—  Ft.  Wayne  &  Wabash  Valley  Traction  Co.,  Ft.  Wayne, 

Ind. 

Yes. 

—  Green  Bay  Traction  Co.,  Green  Bay,  Wis.,  Geo.  W.  Knox, 

General  Manager. 

Varies,  as  to  the  diflferent  classes  of  construction. 

—  The   Columbus   Railway    &   Light    Co.,   Columbus,   0., 

C.  C.  Collins,  Assistant  General  Manager, 

We  do  not  know  of  any  standard  for  overhead  construction  as  con- 
ditions vary  according  to  the  radius  and  elevation  of  curves,  height 
of  trolley  wire  and  type  of  cars. 

—  Public  Service  Corporation  of  New  Jersey,  Newark,  N.  J., 

E.  J.  Dunne,  Superintendent  Overhead  Lines, 

I  do  not  believe  that  there  is  a  standard  specification  for  overhead 
trolley  construction,  though  much  has  been  written  on  the  subject 
which  is  available  in  the  proceedings  of  the  various  engineering  socie- 
ties and  in  the  scientific  press.    Modern  practice  and  heavy  constmc- 
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tion  is  running  toward  the  catenary  form  of  support.    All  modem 
practice  is  for  better  work  than  was  done  formerly. 

—  Toronto  Railway  Co.,  Toronto,  Ont.,  Wm.  B.  Bond,  Chief 

Electrician, 

Qnestion  20. 

What  should  be  the  dimensions  of  a  substantial  lightning 
arrester  ground  plate  for  the  purpose  of  grounding  station 
arresters? 

ANSWERS. 
At  least  12  to  16  feet  of  metal  (preferably  copper)  buried  in  400 
or  500  pounds  of  gas  coke. 

—  DeKalb  Sycamore  &  Interurban  Traction  Co.,  DeKalb, 

III.,  D.  Thomson,  General  Manager, 

4  by  6  ft.,  J0.75-in.  thick 

—  Ft.  Wayne  &  Wabash  Valley  Traction  Co.,  Ft.  Wayne, 

Ind. 

Not  less  than  24-in.  square  and  imbedded  in  coke  or  charcoal  not 
less  than  6  feet  in  the  ground  or  where  permanent  moisture  can  be 
assured. 

—  Austin   Electric    Railway    Co.,    Austin,    Texas.,    W.    J. 

Jones,  President  and  Manager, 

Galvanized  rods  will  do  out  on  the  line.  For  station  use  copper 
plates  which  must  not  be  of  less  area  than  36  inches  square. 

—  Green  Bay  Traction  Co.,  Green  Bay,  Wis.,  Geo.  W.  Knox, 

General  Manager, 

I  figure  1,000  amp.  per  sq.  in.  conductor  in  good  bed  of  iron  in 
powdered  coke. 

-—Greenville  Traction  Co.,  Greenville,  S.  C,  H.  R.  Fother- 
GiLL,  General  Manager, 

We  use  a  very  satisfactory  lighting  arrester  ground  for  line  work 
made  of  a  piece  of  0.75-in.  galvanized  iron  pipe  driven  its  full  length 
into  the  ground,  and  the  ground  wire  soldered  to  the  top  of  it. 
For  more  important  installations  we  use  a  grounded  plate  made  of  a 
piece  of  flat  copper  14-in.  square  by  075-in.  thick  with  projecting 
pointed  copper  pieces  running  through  and  soldered  to  it,  this  plate 
being  buried  six  or  seven  feet  in  the  ground  and  surrounded  by 
broken  coke.  We  always  choose  the  dampest  location  possible  for 
placing  it.     This  gives  the  most  satisfactory  results. 

—  Knoxville  Railway  &  Light  Co.,  Knoxville,  Tenn.,  P.  E. 

MiTCHEL,  General  Superintendent. 
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About  25  square  feet  of  No.  12-gage  copper  plate. 

—  Public  Serine e  Corporation  of  New  Jersey,  Newark,  N.  /., 

E.  J.  Dunne,  Superintendent  Overhead  Lines. 

In  general  it  may  be  said  that  the  larger  the  plate  the  better.  I 
should  say  that  for  ordinary  purposes  a  copper  or  brass  plate,  having 
perhaps  20  square  feet  of  superficial  area,  would  be  quite  satisfactory, 
though  much  care  must  be  taken,  of  course,  to  see  that  the  plate  is 
planted  in  permanently  damp  soil  and  that  the  ground  connection  is 
fastened  to  this  plate  thoroughly  well 

—  Toronto  Railway  Co.,  Toronto,  Ont.,  Wm.  B.  Bond,  Chief 

Electrician. 

Qnestion  21. 

What  experience  have  you  had  with  a  fuse  arrester,  vis:  an 
arrester  of  the  type  composed  of  one  or  more  pieces  of 
No.  18  ta  A'o.  20  d.  c.  c.  m.  w.,  16  inches  or  18  inches  in 
length,  bared  at  one  end  and  suspended  over  the  positive 
bus  to  ground? 

ANSWERS.  . 

Have  had  very  good  results  with  the  fuse  arresters,  but  during 
a  very  heavy  storm  the  current  has  to  be  cut  off  to  renew  wires  which 
have  burnt  out,  as  it  is  dangerous  to  apply  new  wires  while  the  stonn 
continues.  We  prefer  grounding  positive  bus  through  a  water  box 
allowing  15  amperes  to  flow  through  during  storm. 

—  Lynchburg  Traction  &  Light  Co.,  Lynchburg,  Va.,  A.  J. 

KoHLER,   Chief  Engineer. 

Good  arrester  but  some  trouble  to  keep  them  "loaded." 

—  Green  Bay  Traction  Co.,  Green  Bay,  Wis.,  Geo.  W.  Knox, 

General  Manager. 

We  have  used  No.  18  double  cotton  covered  magnef  wire  in  lengths 
of  16  inches  as  stated  in  question  No.  21,  and  while  this  system  took 
care  of  lij^hting  discharges,  we  would  not  recommend  it  except  in 
parallel  with  some  other  standard  type,  as  the  wire  or  wires  have  to  be 
replaced  after  every  discharge.  For  instance,  if  you  have  six  wires, 
one  or  six  may  act  at  the  same  time. 

—  Public^Scn^icc  Corporation  of  New  Jersey,  Newark,  N.  L, 

E.  J.  DrxNE,  Supcriutcudcnt  Overhead  Lines. 

I  have  never  had  experience  such  as  you  describe,  but  it  seems  to 
be  based  on  correct  fundamental  principles.  The  object  "of  the  light- 
ning arrester  is  generally  conceded  to  be  to  permit  the  lightning  charge 
to  escape  to  earth  without  permitting  the  line  current  to  follow  through 
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the  path  established  by  the  lightning  charge.  The  principal  objection 
I  can  see  to  the  arresters  which  you  describe  is  that  after  one  discharge 
this  fuse  would  have  to  be  replaced  immediately.  In  a  severe  electrical 
storm  this  might  be  rather  awkward. 

—  Toronto  Railway  Co.,  Toronto,  Ont.,  Wm.  B.  Bond,  Chief 

Electrician. 

Qnestion  22. 

What  is  the  most  efficient  method  of  preventing  short-circuits 
by  reason  of  lotv  tension  feeders  coming  in  contact  with 
trees? 

ANSWERS. 

Encase  wires  in  wood. 

—  Auburn  &  Syracuse  Electric  Railway  Co.,  Auburn,  N.  Y., 

R.  A.  Dyer,  Jr.,  Assistant  General  Manager. 

Cut  the  trees. 

—  DeKclb-Sycamore  &  Interurban  Traction  Co.,  DeKalb,  III., 

D.  Thomson,  General  Manager. 

Insulation. 

—  Ft.  Wayne  &  Wabash  Valley  Traction  Co.,  Ft.  Wayne,  Ind. 

Trim  the  trees.  If  this  is  not  feasible  use  a  wooden  sleeve  around 
the  feeder. 

—  Electric  Traction  Weekly,  Cleveland,  O.,  C.  B.  Fairchild, 

Jr.,  Editor. 

Tree  insulators  and  creosoted  wood  sleeves. 

—  Greenville  Traction  Co.,  Greenville,  S.  C,  H.  R.  Fother- 

GiLL,  General  Manager. 

Wooden  insulator  clamped  on  feeder.     Should  be  creosoted. 

—  The  Columbus  Railway  &  Light  Co.,  Columbus,  O.,  C.  C. 

Collins,  Assistant  General  Manager. 

Wood  boiled  in  oil  or  creosoted  and  clamped  around  the  feed  wire. 
Also  attach  a  piece  of  wood  of  the  proper  dimensions  by  screwing  it  to 
the  tree.  This  helps  to  prevent  leakage  and  it  also  prevents  the  wire 
from  wearing  through  the  bark  of  the  tree. 

—  Public  Sennce  Corporation  of  New  Jersey,  Nezvark,  N.  J., 

E.  J.  Dunne,  Superintendent  Overhead  Lines. 

I  can  say  that  it  would  be  very  seldom  that  short-circuits  would 
arise  in  this  manner,  but  it  is  certainly  good  practice  to  remove  limbs 
from  trees  if  they  come  in  contact  with  feeders. 

—  Toronto  Raihvay  Co.,  Toronto,  Ont.,  Wm.  B.  Bond,  Chief 

Electrician. 


Digitized  by  LjOOQIC 


204  Engineering  Association. 

Qnestion  23. 

Can  sleet  be  prevented  from  forming  on  the  trolley  by  greasing 
the  wires?    Has  such  an  idea  ever  been  tried? 

ANSWERS. 

Yes  —  with  success  —  using  petroleum  jelly  sold  as  trolley  wire 
grease. 

—  DeKalh-Sycamore  &  Interurban  Traction  Co.,  DeKalh,  III, 

D.  Thomson,  General  Manager. 

No.    Yes. 

—  F^  Wayne  &  Wabash  Valley  Traction  Co.,  Ft.  Wayne,  Ind. 

The  greasing  of  the  trolley  wire  to  prevent  sleet,  I  found  to  be 
ineffectual  after  repeated  trials. 

—  The  Calumet  Electric  Street  Railway  Co.,  Chicago,  III, 

H.  M.  Sloan,  General  Manager. 

Yes;  the  writer  tried  this  with  good  results.  The  trouble  is  that 
greasing  the  wire  is  rather  expensive,  but  is  very  effective. 

—  Green  Bay  Traction  Co.,  Green  Bay,  Wis.,  Geo.  W.  Knox, 

General  Manager, 

Not  by  me.    I  think  it  is  a  good  one. 

—  Greenville  Traction  Co.,  Greenville,  S.  C,  H.  R.  Fother- 

GiLL,  General  Manager. 

In  the  fall  of  1892  on  the  Mountain  Route  of  the  Suburban  Trac- 
tion Company,  Orange,  N.  J.,  we  had  a  lot  of  trouble  with  sleet.  I 
heard  a  remark  passed  "  Why  don't  they  grease  the  trolley  wire."  I 
tried  it  and  found  it  to  be  all  right.  We  have  not  used  a  sleet  cutter 
or  wheel  for  this  route  in  four  winters. 

—  John  Stephenson  Co.,  Elizabeth,  N.  J.,  John  K.  Pischke, 

Chief  Electrician. 

Been  tried.    Not  successful. 

—  The  Columbus  Railufay  &  Light  Co.,  Columbus,  O.,  C.  C. 

Collins,  Assistant  General  Manager. 

Yes,  to  some  extent.  This  has  been  tried  in  1889,  but  it  was 
abandoned  when  a  steel  scraper  was  used,  which  was  attached  to  an 
18- ft.  pole  and  held  up  against  the  trolley  wire  by  a  man  on  the  front 
platform.    This  scraper  was  later  attached  to  the  trolley  harp  in  front 
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of  the  trolley  wheel.    This  was,  in  turn,  superseded  by  the  present 
sleet  whed. 

—  Public  Service  Corporation  of  New  Jersey,  Newark,  N.  J,, 

E.  J.  Dunne,  Superintendent  Overhead  Lines, 

I  never  heard  of  greasing  trolley  wires  for  this  purpose  and  I  am 
inclined  to  doubt  the  efficiency  of  the  scheme.  If  the  wires  could  be 
kept  greased,  I  presume  sleet  could  be  removed  more  readily  than 
from  ungreased  wires  after  it  formed,  but  I  do  not  believe  it  to  be 
practicable  to  keep  wires  greased  sufficiently  to  do  any  good. 

—  Toronto  Railway  Co.,  Toronto,  Ont.,  Wm.  B.  Bond»  Chief 

Electrician. 

Car  Bodies. 

Qnestion  24. 

What  is  a  good  form  of  monitor  deck  ventilator  for  suburban 
cars,  one  that  will  change  the  air  in  the  car  sufficiently  and 
yet  not  allow  annoying  draughts  in  winter? 

ANSWERS. 

High  arched  roof  —  no  monitors  —  and  metal  ventilators. 

—  DeKalh-Sycamore  &  Interurban  Traction  Co.,  DeKalb,  III, 

D.  Thomson,  General  Manager. 

Use  ventilators  hinged  at  one  end  and  arranged  to  open  at  the  other. 
Two  ventilator  sash  being  coupled  together  with  an  opening  device  so 
that  one  ventilator  of  the  pair  may  be  opened  toward  the  rear  of  the 
car.    This  creates  a  suction  which  gives  ventilation  without  draught 

—  United  Railways  &  Electric  Co.,  Baltimore,  Md.,  H.  H. 

Adams,  Superintendent  of  Shops. 

I  prefer  louver  ventilators,  such  as  the  Perry,  without  any  means 
of  adjustment.  We  are  putting  out  some  cars  with  twelve  louver  ven- 
tilators, arranged  with  outside  covers  for  six  of  them,  which  covers 
will  be  left  in  place  all  winter  and  removed  in  the  summer. 

Gosed  box  system,  induced  draught  same  as  P.  R.  R.  standard. 

—  Greenville  Traction  Co.,  Greenville,  S.  C,  H.  R.  Fother- 

GiLL,  General  Manager. 

Have  none. 

—  The  Columbus  Railway  &  Light  Co.,  Columbus,  O.,  C.  C 

Collins,  Assistant  General  Manager. 
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Car  Equipment. 

Question  25. 

What  is  done  to  prevent  brush  and  brush-holder  troubles  by 
operators  of  fast  and  heavy  equipments? 

ANSWERS. 

Get  a  well  designed  motor,  and  keep  brush-holders  and  commu- 
tators clean. 

—  Auburn  &  Syracuse  Electric  Railway  Co.,  Auburn,  N.  Y,, 

R.  A.  Dyer,  Jr.,  Assistant  General  Manager. 

Brush-holders  and  brushes  should  be  inspected  daily.  Brush-holder 
springs  should  be  kept  at  the  right  tension  and  the  holders  should  be 
properly  adjusted  and  well  cleaned.  Brushes  must  not  be  too  soft  or 
too  hard,  but  of  sufficient  hardness  to  cut  the  mica,  and  commutators 
should  be  inspected  frequently  for  flat  or  rough  surfaces. 

Watchfulness. 

—  Green  Bay  Traction  Co.,  Green  Bay,  Wis.,  Geo.  W.  Knox, 

General  Manager. 

Grind  brushes  for  a  neat  fit  and  use  heavy  springs. 

—  Greenville  Traction  Co.,  Greenville,  S.  C,  H.  R.  Fother- 

GiLL,  General  Manager. 

Use  good  carbon  brushes  and  tee  that  the  brush-holders  and  yokes 
are  in  first-class  condition  and  properly  adjusted. 

—  The  Mihvaukee  Electric  Railway  &  Light  Co.,  Milwaukee, 

Wis.,  E.  W.  Olds,  Superintendent  of  Rolling  Stoc^. 

Frequent  inspection  and  cleaning. 

—  The  Coluwbus  Raihvay  &  Light  Co.,  Columbus,  O.,  C.  C. 

Collins,  Assistant  General  Manager. 

Procure  the  proper  grade  of  brush  suitable  for  the  special  service. 
Keep  the  brush-holders  properly  spaced  and  straight  with  the  com- 
mutator bars.  In  connecting  coil  leads  to  commutator  bars  be  sure 
to  start  with  the  exact  amount  of  side  lead.  Test  the  field  windings 
and  remove  any  short  windings. 

—  Syracuse    Rapid    Transit    Railway    Co.,    F.    M.    DuBois, 

Master  Mechanic. 

The  importance  of  using  a  suitable  brush  for  railway  motors  has 
usually  been  underestimated.  As  the  size  of  the  equipment  increases 
and  the  voltage  is  raised,  tlie  question  of  brush  quality  becomes  more 
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and  more  important.  It  is  safe  to  say  that  in  most  cases  75  per  cent, 
of  the  trouble  and  damage  due  to  flashing  and  arcing  on  commutator, 
brush-holders  and  control  apparatus,  can  be  avoided  by  a  small  amount 
of  attention  to  the  selection  of  a  proper  brush  and  the  inspection  of 
brushes  to  secure  uniformity  in  quality.  The  brush  manufacturers  have 
some  difficulty  in  producing  a  uni formally  good  product  and  the  in- 
difference of  operating  companies  in  the  matter  of  quality,  has  not 
encouraged  them  to  improve  their  methods  or  products.  We  have, 
for  some  time  past,  been  making  a  close  study  of  the  manufacture  of 
carbon  brushes,  their  faults  and  possible  improvements.  Carbon 
brushes  may  be  divided  into  three  broad  classes  with  respect  to  their 
composition  and  use.  • 

1st.  A  soft,  lubricating,  low  resistance  brush  which  is  composed 
chiefly  of  graphite  and  is  suitable  for  the  larger  sizes  of  motors  which 
have  the  mica  grooved  out  of  the  commutator. 

2d.  Brushes  having  a  mixture  of  the  soft  graphitic  carbon  -and  a 
hard  coke.  This  grade  is  known  as  the  standard  brush  and  is  used 
in  at  least  75  per  cent,  of  all  railway  motors.  The  proper  amount  of 
coke  carbon  is  used  to  grind  the  mica  down  with  the  copper  and  to 
keep  the  surface  of  the  commutator  clean.  The  graphite  lowers  the 
resistance  and  assists  in  lubricating  the  surface  of  the  commutator. 

3d.  Brushes  composed  principally  of  coke.  This  is  a  very  hard 
brush  and  is  used  for  commutators  having  a  large  percentage  of  mica, 
where  considerable  grinding  action  is  necessary  to  keep  the  mica  level 
with  the  copper. 

—  General  Electric  Co.,  Schenectady,  N.    Y,,  G.   H.   Hill, 
Assistant  Engineer  Railway  &  Traction  Department. 


Question  26. 

Will  controller  blozv-outs  be  reduced  if  the  fields  are  connected 
ahead  of  the  armatures,  and  zvhyf 

ANSWERS. 

No;  but  armatures  are  protected  from  lightning. 

—  Auburn  &  Syracuse  Electric  Raihvay  Co.,  Auburn,  N.  Y., 

R.  A.  Dyer,  Jr.,  Assistant  General  Manager. 

W6uld  make  no  difference. 

—  The  Columbus  Raihvay  &  Light  Co.,  Columbus,  0.,  C.  C. 

Collins,  Assistant  General  Manager. 

Fields  should  be  connected  ahead  of  armature  so  that  they  may  also 
protect  armatures  against  lightning. 

—^Public  Service  Corporation  of  Neiv  Jersey,  Nezvark,  N.  J., 
Chas.  Remelius,  Superintendent  Rolling  Equipment. 

14 
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Controller  blow-outs  are  the  result  of  short-circuits  between  the 
controller  cylinder  or  fingers  and  the  frame,  there  being  little  or  no 
resistance  between  trolley  and  ground  in  this  case,  and  the  very  heavy 
current  causes  considerable  damage  to  the  controller.  It  is  obvious 
that  connecting  the  fields  ahead  of  the  armature  can  have  very  litdc 
effect  on  such  shorts.  If  the  short  occurs  in  the  armature  or  at  the 
brush  holders,  the  field  will  be  in  the  circuit  between  the  trolley  and 
ground  but,  as  the  resistance  is  only  a  fraction  of  an  ohm,  it  has  very 
little  effect  in  limiting  the  amount  of  current.  On  the  other  hand, 
the  connection  of  the  fields  ahead  of  the  armature  has  a  very  bad 
effect  in  another  way.  In  case  of  a  ground  in  the  armature,  the  heavy 
current  resulting,  passes  through  the  field  and  produces  an  over  excited 
and  highly  saturated  field.  The  resulting  torque  in  the  motor  is  sufl&- 
cient  to  produce  a  violent  "  buck,"  straining  and  often  breaking  gears 
and  bending  shafts. 

—  General  Electric  Co.,  Schenectady,  N.   Y.,  G.   H.  Hnx, 
Assistant  Engineer  Railway  &  Traction  Department. 


Qnestion  27. 

Which  are  preferable,  solid  or  split  gears,  and  why? 

ANSWERS. 

Solid  —  no  bolts  to  get  loose. 

'  —  DeKalb-Sycamore  &  Interurban  Traction  Co.,  DeKalb,  ///., 
D.  Thomson,  General  Manager. 

Solid  gears  pressed  on  axles  preferred  because  if  same  are  put  on 
properly  they  cannot  become  loose. 

—  United  Railways  &  Electric  Co.,  Baltimore,  Md.,  H.  H. 

Adams,  Superintendent  of  Shops. 

I  prefer  solid  gears  on  account  of  gear  bolts  breaking  or  nuts  be- 
coming loose,  often  damaging  gear,  pinion  and  armature  shaft. 

Solid  gears  seem  to  be  coming  into  general  use  for  both  city  and 
interurban  service.  They  hold  better  when  pressed  onto  the  axle  with 
wheel  press  and  there  is  no  danger  of  bolts  becoming  stripped  and 
nuts  falling  off  and  tearing  a  gear  to  pieces  as  occurs  with  split  gears. 

—  Electric  Traction  Weekly,  Cleveland,  O.,  Geo.  S.  Davis, 

Assistant  Editor. 

Solid,  no  bolt  heads  to  go  into  teeth  and  ruin  motors  and  gears. 

—  Green  Bay  Traction  Co.,  Green  Bay,  Wis.,  Geo.  W.  Knox, 

General  Manager. 
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Solid  on  high  speed  with  proper  shop  equipment 

—  Greenville  Traction  Co,,  Greenville,  S,  C,  H.  R.  Fothkr- 

GiL,  General  Manager. 

I  always  prefer  a  split  gear  for  the  reason  that  the  majority  of  car 
houses  are  not  prepared  for  pressing  them  on  and  off.  If  a  solid  gear 
gets  clogged  up  or  breaks  the  road  is  tied  until  you  throw  the  car  off 
of  the  rail  so  as  to  change  wheels,  whereas  if  it  was  a  split  gear  you 
could  remedy  this  inside  of  30  minutes  or  less. 

—  John  Stephenson  Co.,  Elisabeth,  N.  /.,  John  K,  Pischke, 

Chief  Electrician, 

Solid  gears  better  foi^  high  speed.  Split  gears  better  for  city  ser- 
vice. 

—  The  Columbus  Railway  &  Light  Co.,  Columbus,  O.,  C,  C. 

Collins,  Assistant  General  Manager. 

Solid  gears  have  proven  more  satisfactory  to  us,  inasmuch  as  they 
luring  up  truer  on  the  shaft  and  thereby  wear  more  evenly,  besides 
they  never  work  loose  as  in  the  split  gear. 

—  Knoxville  Railway  &  Light  Co.,  Knoxville,  Tenn.,  P.  E. 

MiTCHEL,  General  Superintendent. 

Solid,  because  they  are  stronger,  do  not  come  loose,  and  shaft 
does  not  have  to  be  key-seated,  thus  weakening  it. 

—  West  Pennsylvania  Railways  Co.,  Connellsville,  Pa.,  Geo. 

W.  Wells,  Master  Mechanic. 

Solid  gears;  they  are  stronger  and  quickly  put  on  and  have  no 
bolts  to  get  loose. 

—  Public  Service  Corporation  of  New  Jersey,  Newark,  N.  /., 

Chas.  Remeuus,  Superintendent  Rolling  Equipment. 

Split  gears.  When  cars  are  operated  from  one  end,  gears  may  be 
taken  off  and  turned  around  to  permit  bearing  on  both  sides  of  the 
teeth,  without  removing  axles  and  wheels.  When  cars  are  operated 
from  both  ends  solid  gears  are  preferable  on  account  of  the  absence 
of  bolts,  the  breaking  of  which  causes  serious  dam^e. 

—  Toronto   Railway    Co.,    Toronto,    Ont.,    W.    R.    McRae, 

Master  Mechanic. 

Solid  gears  on  axles  over  4-in.  diameter.  It  prevents  the  possibility 
of  bolts  becoming  loose  and  causing  a  tie-up  and  other  motor  damages ; 
but  prefer  the  split  gear  on  4-in.  axles  and  under  as  the  diameter  of 
the  axle  is  too  small  to  be  sure  of  a  tight  gear  after  being  in  service. 

—  Syracuse   Rapid    Transit   Railway   Co.,    F.    M.    DuBois, 

Master  Mechanic. 
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Qnestion  28. 

IVhat  are  the  best  inethods  of  wiring  on  open  city  cars? 

ANSWERS. 

All  light  wires  to  be  of  good  quality,  having  good  insulation  and 
thoroughly  concealed;  all  motor  cables  to  be  placed  underneath  theiar 
in  asbestos  lined  boxes  of  good  construction. 

Standard  form. 

—  Green  Bay  Traction  Co.,  Green  Bay,  Wis.,  Geo.  W.  Knox, 

General  Manager. 

Wire  conduit  with  screwed  opening  and  asbestos  lined, 

—  Greenville  Traction  Co.,  Greenville,  S.  C,  H.  R.  Fother- 

GILL,  General  Manager. 

Have  wiring  made  up  into  cables  with  braided  cotton  covering 
treated  with  a  good  waterproof  paint ;  run  in  iron  conduits  under  the 
car  where  they  are  accessible  and  at  the  same  time  not  exposed  to  water 
from  the  wheels  or  injury  by  the  wheels  when  cars  are  off  the  track. 

—  The  Milwaukee  Electric  Railway  &  Light  Co.,  Milivaukee, 

Wis.,  E.  W.  Olds,  Superintendent  of  Rolling  Stock. 

In  3-in.  cotton  hose  painted  with  insulating  waterproof  paint 

—  The  Columbus  Railway  &  Light  Co.,  Columbus,  0.,  C  C 

Collins,  Assistant  General  Manager. 

Conduit. 

—  IVest  Pcnusylvania  Railivays  Co.,  C onnellsville ,  Pa.,  Geo. 

W.  Wells,  Master  Mechanic. 

Wire  down  through  a  canvas  hose  well  painted  and  drawn  through 
anotlicr  still  larger  hose  and  well  painted  with  insulating  varnish, 
tacked  up  loosely  under  the  floor  with  leather  straps,  no  wooden  cleats 
to  be  used  as  the  cable  and  wires  will  corrode  and  rot  under  them. 

—  Syracuse    Raf>id    Transit    Railway    Co.,    F.    M.    DuBois, 

Master  Mechanic. 

Question  29. 

Which  is  the  more  economical,  all  things  considered,  hot  water 
or  electric  heating  for  cars? 

ANSWERS. 

Hot  water. 

—  DeKalh-Sycamorc  &  luterurban  Traction  Co.,DeKalb,IlU 

D.  Thomson,  General  Manager. 
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Hot  water,  because  it  is  very  much  more  economical  and  radiates 
more  evenly. 

—  The  Calumet  Electric  Street  Railway  Co.,  Chicago,  III., 

H.  M.  Sloan,  General  Manager, 

We  believe  hot  water  is  the  more  economical  for  cars  over  20  feet 
in  length,  inside. 

Hot  water  heaters  seem  to  be  giving  better  satisfaction  than  electric, 
especially  on  the  interarban  roads.  Electric  heaters  are  expensive  to 
operate  and  consume  current  at  a  time  when  it  is  most  needed  — 
during  extremely  cold  weather.  Hot  water  heaters  give  an  even  dis- 
tribution of  heat  while  electric  heaters  —  especially  where  placed  under 
seats  —  radiate  only  in  the  immediate  vicinity  of  the  heater. 

—  Electric  Traction  Weekly,  Cleveland,  O.,  Geo.  S.  Davis, 

Assistant  Editor, 

I  believe,  all  things  considered,  that  electric  heating  is  the  more 
economical  and  the  safer. 

Hot  water. 

—  Green  Bay  Traction  Co.,  Green  Bay,  Wis.,  Geo.  W.  TCnox, 

General  Manager,  . 

Hot  water. 

—  Greenville  Traction  Co.,  Greenville,  S.  C,  H.  R.  Fother- 

GiLL,  General  Manager. 

Hot  water. 

—  Auburn    &    Turner  Railway   Co.,    Turner,   Me.,   H.    B. 

Potter,  Manager.  • 

Electric. 

—  West  Pennsylvania  Railways  Co.,  C onnellsville ,  Pa.,  Geo. 

W.  Wells,  Master  Mechanic. 

It  depends  on  the  climate ;  moderate  climate,  electric  heaters ;  cold 
climate,  hot  water.    This  is  based  on  a  reasonable  cost  of  coal. 

—  Public  Service  Corporation  of  Nezv  Jersey,  Nezvark  N.  J., 

Chas.  Remelius,  Superintendent  Rolling  Equipment. 

Hot  water  is  the  most  economical. 

—  Syracuse   Rapid    Transit    Raihvay    Co.,   F.    M.    DuBois, 

Master  Mechanic. 
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Qnestion  30. 

What  in  your  opinion  should  be  the  requisites  and  general 
design  for  a  car  coupler  for  interurban  car  service? 

ANSWERS. 

Modified  M.  C  B. 

—  DeKalh-Sycamore  &  Interurban   Traction   Co,,  DeKalb, 

III.,  D.  Thomson,  General  Manager, 

Should  be  automatic  M.  C.  B.  coupler. 

Automatic  with  spring  buffer. 

^Greenville  Traction  Co.,  Greenville,  S,  C,  H.  R.  Foth- 
ERGiLL,  General  Manager, 

One  that  can  be  automatically  coupled  with  cars  standing  on  a 
curve  or  track  with  uneven  surface,  and  will  not  uncouple  when  pass- 
ing around  short  radius  curves. 

—  The  Milwaukee  Electric  Railway  &  Light  Co.,  Mihvau- 

kee.  Wis.,  E.  W.  Olds,  Superintendent  of  Rolling  Stock. 

Standard  M.  C.  B.  same  as  used  on  steam  railroads. 

—  Auburn  &  Turner  Railway  Co.,  Turner,  Me.,  H.  B.  Pot- 

ter, Manager. 

Qnestion  31. 

Are  the  results  obtained  from  the  use  of  a  high  grade  brass 
motor  bearing  so  much  more  satisfactory  than  a  babbitted 
bearing  to  warrant  the  additional  cost? 

ANSWERS. 

No. 

—  Auburn  &  Syracuse  Electric  Railway  Co.,  Auburn,  N.  Y., 

R.  A.  Dyer,  Jr.,  Assistant  General  Manager, 

Not  with  us. 

—  DeKalh-Sycamore   &  Interurban   Traction  Co.,  DeKalhj 

III.,  D.  Thomson,  General  Manager. 

Considering  the  scrap,  we  believe  they  are. 

Do  not  think  so. 

—  Green  Bay  Traction  Co.,  Green  Bay,  Wis.,  Geo.  W.  Knox, 

General  Manager, 
No. 

—  Greenville  Traction  Co.,  Greenville,  S.  C,  H.  R.  FoxH- 

ERGiLL,  General  Manager. 
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No. 

—  Auburn  &  Turner  Railway  Co.,  Turner ,  Mc.,  H.  B.  Pot- 

ter, Manager. 

Yes,  on  large  ^les  or  where  an  excessive  amount  of  bronze  is 
not  required 

—  The  Columbus  Railway  &  Light  Co.,  Columbus,  0.,  C.  C. 

Collins,  Assistant  General  Manager, 

We  have  not  found  it  so;  our  best  results  are  from  pure  babbitt 
metal,  properly  lubricated.  Our  experience  leads  us  to  believe  that 
the  most  expensive  bearing  metal  produced  is  not  better  than  the 
cheapest  if  not  properly  lubricated. 

—  Toronto    Railway    Co.,    Toronto,    Ont.,    W.    R.    McRae, 

Mastef  Mechanic, 

Qnestion  32. 

Is  there  any  motor  lid  for  the  railway  motor  that  can  be  re- 
moved and  replaced  daily  without  any  danger  of  it  being 
lost  into  streets  or  into  motor? 

ANSWERS. 

See  attached  sketch  of  motor  lid  fastening  designed  by  myself, 
which  is  very  easily  operated,  and  most  efficient.  We  do  not  have 
lids  lost  or  rattling. 


(r^ 


Toronto    Railway    Co.,    Toronto,    Ont.,    W.    R.    McRak, 
Master  Mechanic. 
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Motor  Lid  for  Railway  Motor. 

■Public  Service  Corporation  of  Nezv  Jersey,  Newark,  N.  J., 
Chas.  Remelius,  Superintendent  Rolling  Equipment. 
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Qnestion  33. 

Is  there  any  method  by  which  carbon  brushes  for  railway 
motors  can  be  tested  without  a  running  test  to  determine 
whether  they  are  of  the  same  grade  as  before  used? 


ANSWERS. 

Think  not. 

—  Green  Bay  Traction  Co.,  Green  Bay,  Wis.,  Geo.  W.  Knox, 

General  Manager. 

Not  that  I  know  of. 

—  Greenville  Traction  Co.,  Greenville,  S.  C,  H.  R.  Foth- 

ERGiLL,  General  Manager. 

No  reliable  test  as  far  as  we  know. 

—  Public  Service  Corporation  of  New  Jersey,  Newark  N.  J., 

Chas.  Remelius,  Superintendent  Rolling  Equipment. 

It  is  a  very  easy  matter  to  distinguish  different  grades  of  brushes 
by  scratching  with  a  knife,  observing  the  ease  with  which  they  may  be 
cut  and  the  sound  produced  by  scratching.  A  little  practice  will  enable 
anyone  to  classify  the  brush  as  to  its  hardness. 

Aside  from  the  matter  of  grade  it  is  important  to  detect  certain 
faults  in  the  brushes.     Some  of  the  faults  are: 

1.  Spongy,  or  cellular  construction,  which  is  produced  by  over- 
heating of  the  squirting  die,  by  insufficient  pressure,  or  by  the  presence 
of  a  small  amount  of  moisture  when  the  brush  is  baked.  This  can  be 
detected  by  the  appearance  of  the  brush  or  by  scratching  or  cutting 
with  a  knife.  Such  brushes  will  weigh  less  than  a  brush  of  proper 
compactness.  They  will  wear  rapidly  and  produce  an  abnormal 
amount  of  dust  and  smudging  on  the  commutator  which  results  in 
flashing. 

2.  The  stratified  construction  of  the  brush.  When  the  brush  is 
broken  it  will  present  the  appearance  of  slate  shale  showing  that  the 
brush  is  apparently  composed  of  a  number  of  layers  which  are  poorly 
joined  together.  This*  results  from  the  outer  layers  sticking  in  the 
squirting  die  so  that  portions  of  the  mixture  slide  over  each  other,  and 
such  a  brush  will  easily  chip  off  at  the  edges,  affording  an  insufficient 
contact  with  the  commutator  and  producing  sparking  and  overheating. 

The  best  way  to  inspect  for  stratification  is  to  break  a  small  per- 
centage of  the  brushes  received  and  if  they  show  a  stratified  construc- 
tion, the  entire  lot  should  be  rejected.  Often  a  stratified  brush  may 
be  detected  by  examining  the  edge,  but  unfortunately,  some  manufac- 
turers have  recently  made  a  practice  of  covering  the  edge  of  the  brush 
with  a  carbon  paste  which  conceals  the  small  cracks  indicating  stratifi- 
cation. 
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The  General  Electric  Co.  has  found  it  necessary  to  inspect  all  the 
brushes  received.  About  100,000  are  inspected  each  month  by  one  man 
who  has  naturally,  become  very  expert  and  can  accurately  and  rapidly 
select  and  grade  the  brushes.  As  above  stated,  however,  it  is  com- 
paratively easy  to  grade  the  brushes  and  cull  out  imperfect  ones  to  an 
extent  which  will  make  a  great  improvement  in  operation,  and  every 
operating  company  should  give  this  careful  attention.  The  cost  of  the 
brush  is  a  very  small  item  compared  with  the  results  from  flashing 
motors  and  will  not  be  considered  if  proper  attention  is  paid  to  the 
selection  of  the  brush  and  a  comparison  made  as  to  the  results  on  the 
equipment. 

—  General  Electric  Co.,  Schenectady,  N.   Y,,  G.   H.  Hni, 
Assistant  Engineer  Railway  &  Traction  Department. 


Qnestion  34. 

Has  anyone  experienced  trouble  unth  loose  Held  coils  in  the 
newer  types  of  motors,  and  what  can  be  done  to  pre- 
vent it? 

ANSWERS. 

Look  after  the  bolts  holding  fields  in  place. 

—  Auburn  &  Syracuse  Electric  Railway  Co.,  Auburn,  N.  Y., 

R.  A.  Dyer,  Jr.,  Assistant  General  Manager. 

We  have  experienced  some  trouble  with  loose  fields  in  newer  types 
of  motors,  which  have  been  remedied  by  putting  additional  liners 
between  pole-piece  and  field. 

•     —  United  Railways  &  Electric  Co.,  Baltimore,  Md.,  H.  H. 
Adams,  Superintendent  of  Shops. 

I  have  experienced  no  trouble  in  this  respect. 

Not  particularly. 

—  Green  Bay  Traction  Co.,  Green  Bay,  Wis.,  Geo.  W.  Knox, 

General  Manager. 

No. 

—  Greenville  Traction  Co.,  Greenville,  S.  C,  H.  R.  Fothd- 

GILL,  General  Manager. 

Yes.  Give  them  close  inspection,  and  when  showing  any  indication 
of  becoming  loose,  see  that  they  are  properly  tightened,  using  shims- 

—  The  Mihvaukee  Electric  Railway  &  Light  Co.,  Mihvo^' 

kee,  Wis.,  E.  W.  Olds,  Superintendent  of  Rolling  Stock. 
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Yes.    Insert  heavy  canvas  gasket 

—  The  Columbus  Railway  &  Light  Co,,  Columbus,  O,,  C.  C 

CoLUNS,  Assistant  General  Manager. 

No. 

—  Auburn  &  Turner  Railway  Co.,  Turner,  Me.,  H.  B.  Pot- 

ter, Manager. 

Pack  field  coils  with  oiled  canvas  liners. 

—  Toronto   Railway    Co.,    Toronto,   Ont.,   W.    R.    McRae, 

Master  Mechanic. 

Put  canvas  gaskets  dipped  in  insulating  varnish  behind  the  fields 
and  tighten  them  with  forms  enough  to  take  away  all  looseness. 

—  Syracuse   Rapid    Transit  Railway    Co.,    F.    M.    DuBois, 

Master  Mechanic. 


Qnestion  35. 

What  is  the  best  way  to  straighten  armature  shafts  that  are 
sprung  between  pinions  and  bearings  without  removing  the 
winding  or  shaft  from  the  core? 

*    ANSWERS. 

We  have  straightened  them  by  mounting  in  a  lathe. 

—  DeKalb-Sycamore   &  Interurban  Traction  Co.,  DeKalb, 

III.,  D.  Thomson,  General  Manager. 

Have  straightened  armature  shafts  which  have  been  bent  between 
pinion  and  bearing,  by  heating  them  with  a  large  Bunsen  burner, 
using  city  gas,  and  have  been  enabled  to  true  them. 

—  Lynchburg  Traction  &  Light  Co.,  Lynchburg,  Va.,  A.  J. 

KoHLER,  Chief  Engineer. 

Nearly  every  shop  uses  different  methods,  generally  having  home- 
made apparatus  for  this  purpose. 

One  armature  shaft  straightener,  shown  in  cut,  consists  of  a  pair  of 
heavy  yokes  with  cross  pieces  near  the  top  and  a  section  of  6o-lb.  "  Tee  " 
rail.  The  armature  and  shaft  are  placed  on  centers  in  the  lathe,  the 
ends  of  the  shaft  being  first  slipped  through  the  yokes.  The  section  of 
"  Tee  '*  rail  is  then  slipped  under  the  cross  pieces  by  an  overhead  carrier. 
The  upper  portion  of  the  screw  was  made  from  a  piece  of  an  axle  and 
has  a  pair  of  small  lugs  at  the  top  to  accommodate  the  width  of  the 
head  of  the  "  Tee  "  rail,  preventing  this  portion  of  the  screw  from  turn- 
ing.    The  lower  portion  is  shaped  to  fit  the  shaft  and  has  a  projection 
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which  fits  up  into  the  center  section  of  the  screw.  By  turning  this 
center  section  with  a  long  lever  the  shaft  at  the  point  of  bend  is 
forced  downward  while  a  lifting  strain  is  imparted  by  the  yoke  nearest 
the  bend.  By  this  method  no  strain  is  brought  upon  the  center  pins 
and  it  is  very  easy  to  straighten  out  the  bend. 


Method  of  Straightening  Bent  Armature  Shaft. 

—  Electric  Traction  Weekly,  Cleveland,  O.,  C.  B.  Fairchild, 

Jr.,  Editor. 

Tight  fitting  extension  piece  and  press. 

—  Greenxillc  Traction  Co.,  Greenville,  S.  C,  H.   R.  Foth- 

ERGiLL,  General  Manager. 
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Heat  with  blow  torch  and  straighten  with  sledge. 

—  The  Columbus  Railway  &  Light  Co.,  Columbus ,  0.,  C.  C 

Collins,  Assistant  General  Manager. 

Use  a  furnace  built  with  loose  fire  brick  and  heat  with  gas  or 
gasoline  torches  and  straighten  in  a  lathe  with  a  jack. 

—  IVest  Pennsylvania  Railways  Co.,  Connellsville,  Pa.,  Geo. 

W.  Wells,  Master  Mechanic. 

Can  be  done  on  axle-straightening  machine. 

—  Public  Service  Corporation  of  New  Jersey,  Newark  N.  J., 

Chas.  Remeuus,  Superintendent  Rolling  Equipment. 

In  lathe  centers,  cold,  with  screw  straightener. 

—  Toronto    Railway    Co.,    Toronto,    Ont.,    W.    R.    McRae, 

Master  Mechanic. 


Qnestion  36. 

Should  armatures  rewound  or  repaired  be  balanced  before 
being  put  in  service? 

ANSWERS. 
Yes. 

—  Auburn  &  Syracuse  Electric  Railway  Co.,  Auburn,  N.  Y., 

R.  A.  Dyer,  Jr.,  Assistant  General  Manager. 

Most  assuredly. 

—  DeKalb-Sycamore   &  Interurban  Traction  Co.,  DeKalb, 

III.,  D.  Thomson,  General  Manager. 

Yes. 

^  Green  Bay  Traction  Co.,  Green  Bay,  Wis.,  Geo.  W.  Knox, 
General  Manager. 

Only  roughly. 

—  Greenville  Traction  Co.,  Greenville,  S.  C,  H.  R.  Foth- 

ERGiLL,  General  Manager. 

No.    If  the  cores  are  properly  balanced  before  being  rewound. 

—  The  Milwaukee  Electric  Raihvay  &  Light  Co.,  Milwau- 

kee, Wis.,  E.  W.  Olds,  Superintendent  of  Rolling  Stock, 

Yes. 

—  Auburn  &  Turner  Railway  Co.,  Turner,  Me.,  H.  B.  Pot- 

ter, Manager. 
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Not  necessarily. 

—  The  Columbus  Railway  &  Light  Co,,  Columbus,  O,,  C  C 

CoLUNS,  Assistant  General  Manager, 

Not  necessary  where  coils  are  properly  made. 

—  Public  Service  Corporation  of  New  Jersey,  Newark  N,  J., 

Chas.  Remeuus,  Superintendent  Rolling  Equipment. 


Qnestion  37. 

Which  is  the  more  economical  for  finishing  armatures,  the 
higher  priced,  smooth,  hard  oil-proof  varnish  at  about 
$1.50  per  gallon,  or  a  grade  costing  about  75  cents  per 
gallon,  and  which  has  not  ail  the  qualities  mentioned 
above? 

ANSWERS. 

The  higher  priced. 

—  DeKalb'Sycamore   &  Interurban  Traction  Co,,  DeKaW, 

III.,  D.  Thomson,  General  Manager. 

Material  cheap  in  first  cost  is  sometimes  very  expensive  in  the  end. 

—  Public  Service  Corporation  of  New  Jersey,  Newark  N.  /., 

Chas.  Remeuus,  Superintendent  Rolling  Equipment. 

Best  way  of  making  determination  in  relation  to  insulating  varnish 
is  to  have  it  tested  by  some  of  the  testing  laboratories  which  ¥rill  give 
reports  on  material  of  this  character. 

—  United  Railways  &  Electric  Co.,  Baltimore,  Md.,  H.  H. 

Adams,  Superintendent  of  Shops. 

I  believe  a  grade  costing  from  75c.  to  $1  per  gallon  does  as  well 
as  the  higher  priced. 

Best  grade,  $1.50. 

—  Green  Bay  Traction  Co.,  Green  Bay,  Wis.,  Geo.  W.  Knox, 

General  Manager. 

The  best  you  can  buy  and  one  that  will  dry  and  not  afterward  ab- 
sorb  moisture. 

—  Greenville  Traction  Co.,  Greenville,  S.  C,  H.  R.  Foth- 

ERGiLL,  General  Manager. 

Best  grade,  $1.50  per  gallon. 

—  Auburn  &  Turner  Railway  Co.,  Turner,  Me.,  H.  B.  Pot- 

ter, Manager, 
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Varnish  at  $1  per  gallon. 

—  The  Columbus  Railway  &  Light  Co,,  Columbus,  O.,  C  C 
Collins,  Assistant  General  Manager. 


Question  38. 

What  is  the  average  cost  of  equipping  double-truck  cars  with 
four  motors  and  air  brakes,  including  the  zviring,  mount- 
ing motors,  piping,  etc.? 

ANSWERS. 

Depends  on  size  of  car  and  motors. 

—  DeKalb'Sycamore  &  Interurban  Traction  Co,,  DeKalb,  III,, 

D.  Thomson,  General  Manager. 

In  equipping  a  lot  of  100  cars  the  installation  of  air  brakes,  including 
piping  and  fittings  averaged  $31.78  per  car;  mounting  of  motors  and 
wiring  averaged  $31.24  per  car;  unloading  of  the  electrical  equipment, 
air  brake  equipment,  the  cleaning  up  of  the  car  before  placing  in  ser- 
vice averaged  $3.71  per  car,  making  a  total  of  $66.73.  This  figure 
includes  an  allowance  for  shop  expense  —  four  motor  equipments  with 
K-28  B  controllers  and  straight  air  brakes. 

—  United  Railways  &  Electric  Co.,  Baltimore,  Md,,  H.  H. 

Adams,  Superintendent  of  Shops, 

Unable  to  answer  without  knowing  types  of  motors  or  for  service 
required. 

Qnestion  39. 

Give  formula  of  babbitt  used  for  your  own  journals, 

ANSWERS. 

For  armature  journals,  add  to  90-lb.  of  tin,  lo-lb  of  copper  and  lo-lb 
antimony. 

—  The  Calumet  Electric  Street  Railway  Co.,  Chicago,  III, 

H.  M.  Sloan,  General  Manager, 

87  per  cent,  tin,  13  per  cent,  antimony. 

—  Public  Service  Corporation  of  New  Jersey,  Newark  N.  J,, 

Chas.  Remeuus,  Superintendent  Rolling  Equipment, 

6z  per  cent,  tin;  25,  lead;  3,  copper;  9,  antimony. 

-^Toronto   Railway    Co.,    Toronto,    Ont.,   W.    R.    McRXe, 
Master  Mechanic. 
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Qnestion  40. 

Give  formula  of  material  used  in  trolley  wheels. 

ANSWERS. 

96  per  cent,  copper,  4  per  cent.  tin. 

—  Public  Service  Corporation  of  New  Jersey,  Newark  N.  ]., 

Chas.  Remelius,  Superintendent  Rolling  Equipment. 

Qnestion  41. 

Is  it  practical  to  use  the  same  kind  of  a  fender  on  city  and 
interurban  cars? 

ANSWERS. 

No. 

—  Auburn  &  Syracuse  Electric  Railway  Co.,  Auburn,  N.  Y., 

R.  A,  Dyer,  Jr.,  Assistant  General  Manager, 

No. 

—  DeKalb-Sycamore  &  Interurban  Traction  Co.,DtKalb,Ill., 

D.  Thomson,  General  Manager. 

No. 

—  Green  Bay  Traction  Co.,  Green  Bay,  Wis.,  Geo.  W.  Knox, 

General  Manager. 
No. 

—  Greenville  Traction  Co.,  Greenville,  S.  C,  H.  R.  Fother- 

GiLL,  General  Manager. 

No. 

—  The  Columbus  Raikvay  &  Light  Co.,  Columbus,  0.,  C  C 

Collins,  Assistant  General  Manager. 
Yes. 

—  Public  Service  Corporation  of  New  lersey,  Newark  N.  J., 

CiiAS.  Remelius,  Superintendent  Rolling  Equipment. 


Question  42. 

What  are  the  arguments  in  favor  of  a  pilot  for  purely  inter- 
urban service? 

ANSWERS. 

Pilots  are  the  only  practical  thing  for  high  speed,  and  just  as  good 
probably  in  case  of  striking  a  person,  as  a  fender. 

—  Auburn  &  Syracuse  Electric  Raikvay  Co.,  Auburn,  N.  Y., 
R.  A.  Dyer,  Jr.,  Assistant  General  Manager. 
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Won't  drop  down  and  is  strong  enough  to  push  off  large  obstruc- 
tions. 

—  DeK alb-Sycamore  &  Interurban  Traction  Co,,  DeKalb,  III., 

D.  Thomson,  General  Manager, 

For  the  same  reason  that  some  steam  railroads  use  a  pilot  on  an 
engine  to  remove  obstructions  from  the  track  that  with  a  fender  would 
pass  underneath  the  truck  and  likely  derail  the  car. 

A  fender  striking  an  object  at  high  speed  usually  goes  to  pieces  and 
the  object  gets  under  the  trucks  frequently  causing  derailments,  whereas 
the  pilot  will  usually  throw  the  object  from  the  track  without  damage 
either  to  the  pilot  or  car. 

—  Electric  Traction  Weekly,  Cleveland,  O.,  Geo.  S.  Davis, 
^^  Assistant  Editor. 

Safest  and  cheapest 

—  Green  Bay  Traction  Co.,  Green  Bay,  Wis.,  Geo.  W.  Knox, 

General  Manager. 

Strength  to  knock  and  not  pick  up. 

—  Greenville  Traction  Co.,  Greenville,  S.  C,  H.  R.  Fothkr- 

GiLL,  General  Manager. 

To  keep  cars  from  being  derailed  when  striking  cattle. 

—  West  Pennsylvania  Railways  Co.,  Connellsville,  Pa,,  Geo. 

W.  Wells,  Master  Mechanic, 

It  is  better  able  to  stand  the  impact  of  a  heavy  object  against  cars 
running  at  high  speed  and  it  has  also  a  greater  tendency  to  throw  the 
object  struck  to  the  side  of  the  track. 

—  Public  Service  Corporation  of  New  Jersey,  Newark  N,  J,, 

Chas.  Remelius,  Superintendent  Rolling  Equipment. 


Wheels  and  Axles. 

Question  43. 

Why  are  chilled  iron  wheels  preferable  in  interurban  service 
to  steel  tired  wheels? 

ANSWERS. 

They  are  not 

—  Auburn  &  Syracuse  Electric  Railway  Co.,  Auburn,  N.  Y., 
R.  A.  Dyer,  Jr.,  Assistant  General  Manager. 

IS 
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Don't  think  they  are,  although  we  use  them  on  account  of  low  cost 

—  DeKalb-Sycamore  &  Interurban  Traction  Co.,  DeKalb,  III, 

D.  Thomson,  General  Manager, 

Steel  wheels  are  best  for  interurban  service. 

—  United  Railways  &  Electric  Co.,  Baltimore,  Md.,  H.  R 

Adams,  Superintendent  of  Shops. 

Do  not  believe  they  are. 

Do  not  believe  chilled  wheels  are  preferable  in  interurban  service 
to  steel  tired  wheels.  The  chilled  wheel  chips  more  readily  than  tlie 
steel  wheel,  especially  in  cold  weather.  Narrow  special  work  and  f'-ogs 
and  switches  chip  the  chilled  wheels,  making  them  dangerous  on  high 
speed  service. 

—  Electric  Traction  Weekly,  Cleveland,  O.,  Geo.  S.  Davis, 

Assistant  Editor. 

Steel  tired  wheels  are  much  to  be  preferred  owing  to  their  being 
less  liable  to  break.  Also,  they  are  probably  cheaper  than  chilled 
wheels,  owing  to  their  lesser  liability  to  skid  flat  and,  if  skidded  fiat, 
will  usually,  if  left  in  service,  roll  the  skid  out 

They  are  not. 

—  Green  Bay  Traction  Co.,  Green  Bay,  Wis.,  Geo.  W.  Knox, 

General  Manager. 

We  do  not  think  they  are. 

• —  IVcst  Pennsylvania  Raihvays  Co.,  ConnellsvUle,  Pa.,  Geo. 
W.  Wells,  Master  Mechanic. 

They  are  not  on  high  speed  service.  Chilled  iron  wheels  are  all 
right  in  city  and  surburban  service  where  the  maximum  speed  is  not 
over  twenty-five  miles  an  hour. 

—  Public  Sen'ice  Corporation  of  New  Jersey,  Newark  N.  /., 

Chas.  Remelius,  Superintendent  Rolling  Equipment. 


Question  44. 

What  causes  car  axles  to  crack  and  break  f 

ANSWERS. 

Crystallization,  changes  ki  diameter  and  cutting  key  slots  in  body  of 
axle. 

—  Auburn  &  Syracuse  Electric  Railway  Co.,  Auburn,  N.  Y., 
R.  A.  Dyer,  Jr.,  Assistant  General  Manager. 
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Crystallization. 

—  DeKalb-Sy cantor e  &  Interurban  Traction  Co.,  DeKalh,  III, 

D.  Thomson,  General  Manager, 

Generally  the  breakage  is  due  to  crystallization. 

—  United  Railways  &  Electric  Co.,  Baltimore,  Md.,  H.  H. 

Adams,  Superintendent  of  Shops, 

Crystallization. 

My  experience  has  been  that  the  flange  way  on  railroad  crossings 
is  much  too  narrow  for  the  wheel  flanges  thus  making  a  wedging  effect 
on  the  inside  of  the  wheels  and  causing  the  axles  to  become  crystallized. 

—  Rockland,   Thomaston    &    Camden  Street  Railway   Co., 

Rockland,  Me.,  Thos.  Hawkens,  General  Manager, 

Too  small  in  size. 

—  Green  Bay  Traction  Co.,  Green  Bay,  Wis.,  Geo.  W.  Knox, 

General  Manager. 

Overheating,  and  rough  special  work. 

—  Greenville  Traction  Co.,  Greenville,  S,  C,  H.  R.  Fother- 

GiLL,  General  Manager, 

Crystallization,  caused  by  springing  and  vibration. 

—  The  Milwaukee  Electric  Railway  &  Light  Co.,  Milwau- 

kee, Wis.,  E.  W.  Olds,  Superintendent  of  Rolling  Stock. 

Generally  softening  of  steel  in  hot  boxes. 

—  Auburn  &  Turner  Railway  Co.,  Turner,  Me.,  H.  B.  Pot- 

ter, Manager. 

Crystallization  and  change  of  temperature. 

—  The  Columbus  Railway  &  Light  Co.,  Columbus,  O.,  C.  C. 

Collins,  Assistant  General  Manager. 

Flaws  in  axle;  strain  at  key  way;  too  small  a  diameter.    . 

—  West  Pennsylvania  Railways  Co.,  Connellsville,  Pa.,  Geo. 

W.  Wells,  Master  Mechanic, 

Crystallization  and  being  too  light  in  cross  section. 

—  Public  Service  Corporation  of  New  Jersey,  Newark,  N.  J., 

Chas.  Remelius,  Superintendent  Rolling  Equipment. 

Principally,  bad  track  and  tight  gage. 

—  Toronto    Railway    Co.,    Toronto,    Ont.,    W.    R.    McRae, 

Master  Mechanic, 
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Motors  and  trucks  are  not  designed  to  receive  lar^e  enough  axle 
to  stand  the  severe  service  of  the  constant  pound,  causing  the  grain  of 
the  steel  to  slightly  give,  thus  causing  a  flaw  which  will  extend  through 
the  axle  after  dirt  and  water  enter. 

—  Syracuse   Rapid    Transit  Railway   Co.,   F.    M.    DuBois; 
Master  Mechanic. 


Question  45. 

Is  a  drop  test  sufficient  to  detect  Haws  in  axles,  provided  it  is 
calculated  to  be  about  equal  to  service  conditions  plus  a 
proper  factor  of  safety? 

ANSWERS. 

The  standard  drop  test  of  the  Erie  Railroad  Co.,  consisting  of  five 
blows  at  29  ft.  of  weight,  weighing  1,640  lb.,  axle  resting  on  3-ft.  6-in. 
centers,  is  considered  sufficient 

—  Toronto    Railway    Co,,    Toronto,    Ont.,    W.    R.    McRae; 
Master  Mechanic, 


Question  46. 

What  is  the  average  life  of  4,  4,5  and  5-inch  cold  rolled  steel 
axles  under  cars  having  four  motor  equipments,  ranging 
from  15  to  21  tons? 

ANSWERS. 

Three  to  four  years.    Not  that  in  some  cases. 

—  Green  Bay  Traction  Co.,  Green  Bay,  Wis.,  Geo.  W.  Knox, 

General  Manager, 

Have  some  that  have  run  150,000  miles. 

—  Greenville  Traction  Co.,  Greenville,  S.  C,  H.  R.  FoTHHt- 

GILL,  General  Manager. 

From   three  to  five  years   according  to  conditions   of  track  and 
surface. 

—  The  Mihvaukee  Electric  Railway  &  Light  Co.,  Milwau- 

kee, Wis.,  E.  W.  Olds,  Superintendent  of  Rolling  Stock, 

One  and  one-half  yeais. 

-—  Auburn  &  Turner  Railway  Co.,  Turner,  Me.,  H.  B.  Pot- 
ter, Manager, 
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Eight  to  ten  years. 

—  The  Columbus  Railway  &  Light  Co.,  Columbus,  0.,  C.  C. 
Collins,  Assistant  General  Manager, 


Question  47. 

What  is  the  chief  factor  in  determining  when  a  steel  wheel 
should  be  turned  down  in  the  lathe,  i,  e.,  is  it  flange  wear, 
tread  wear,  diameter  or  what?  About  how  often  is  it 
found  necessary  to  turn  themf 

# 
ANSWERS. 

Flange  wear  always  and  this  depends  largely  on  characteristics  of 
road,  viz. ;  curves,  speed  and  use  of  brake.  Average  run  between  turn- 
ings 40,000  to  60,000  miles. 

—  Auburn  &  Syracuse  Electric  Railway  Co.,  Auburn,  N.  Y:, 

R.  A.  Dyer,  Jr.,  Assistant  General  Manager. 

Both  flange  wear  and  tread  wear,  as  well  as  diameter  should  be 
considered,  although  generally  the  flange  is  the  most  important.  It 
all  depends  on  mileage,  condition  of  track,  speed  and  curves  as  to  how 
often  they  should  be  turned. 

Flange  wear.    Every  20,000  mile  service. 

—  Green  Bay  Traction  Co.,  Green  Bay,  Wis.,  Geo.  W.  Knox, 

General  Manager. 

Generally  speaking,  flange  wear. 

—  The  Mihvaukee  Electric  Railway  &  Light  Co.,  Milwau- 

kee, Wis.,  E.  W.  Olds,  Superintendent  of  Rolling  Stock. 

» 

* 
Flange  wear. 

—  The  Columbus  Railway  &  Light  Co.,  Columbus,  0.,  C.  C. 

Collins,  Assistant  General  Manager. 

Tread  wear  into  double  flange.    Average  about  50,000  miles. 

—  West  Pennsylvania  Railways  Co.,  Connellsville,  Pa.,  Geo. 

W.  Wells,  Master  Mechanic. 


Flange  wear.  Steel  wheels  should  be  turned  whenever  gage  indi- 
cates necessity.  Length  of  time  wheel  will  run  depends  on  local 
conditions. 

—  Public  Service  Corporation  of  New  Jersey,  Newark,  N.  I., 
Chas.  Remelius,  Superintendent  Rolling  Equipment. 
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Steel  wheels  should  be  lurned  down  when  one  flange  begins  to  get 
thinner  than  the  other  or  when  one  wheel  begins  to  get  slightly  smaller 
in  diameter,  as  this  will  soon  wear  one  flange  thinner  than  the  other. 
Otherwise,  allow  them  to  run  as  long  as  they  show  no  tendency  to 
crowd  sideways. 

—  Syracuse    Rapid    Transit   Railway    Co.,^  F.    M.    DuBois. 
Master  Mechanic^ 


Inspection. 

Question  48. 

Hozv  often  should  clearance  of  motors  be  taken  f 

ANSWERS. 

Depends  on  service. 

—  DeKalb'Sy cantor e  &  Interurban  Traction  Co.,  DeKalb,  III., 

D.  Thomson,  General  Manager. 

The  clearance  of  motors  should  be  determined  whenever  the  equip- 
ment is  in  for  regular  weekly  or  periodical  inspection. 

—  United  Railways  &  Electric  Co.,  Baltimore,  Md.,  H.  H. 

Adams,  Superintendent  of  Shops. 

Every  three  days  on  interurban  equipment  and  daily  on  the  smaller 
city  equipment. 

Every  ten  days.     • 

—  Austin  Electric  Railway  Co.,  Austin,  Texas,  W.  J.  Jones, 

President  and  Manager. 

Three  times  a  week. 

—  Green  Bay  Traction  Co.,  Green  Bay,  Wis.,  Geo.  W.  Knox, 

General  Manager. 

First  sixty  days  once  a  week,  after  that  every  two  days  if  on  regular 
run. 

—  Greenville  Traction  Co.,  Greenville,  S.  C,  H.  R.  Fothbr- 

GiLL,  General  Manager. 

Once  a  week. 

—  The  Columbus  Railway  &  Light  Co.,  Columbus,  O.,  C  C. 

Collins,  Assistant  General  Manager. 

Once  a  day. 

—  West  Pennsylvauia  Raihvays  Co.,  Connellsville,  Pa.,  Geo. 

W.  Wells,  Master  Mechanic. 
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At  least  once  a  month. 

—  Public  Service  Corporation  of  New  Jersey,  Newark,  N.  J., 

Chas.  Remeuus,  Superintendent  Rolling  Equipment. 

Armature  clearance  should  be  taken  twice  a  week. 

—  Toronto    Railway    Co.,    Toronto,    Ont.,   W.    R.    McRae, 

Master  Mechanic. 

Every  two  weeks. 

—  Syracuse   Rapid    Transit   Railway    Co.,   F.    M.    DuBois, 

Master  Mechanic. 


Question  40. 

In  maintaining  rolling  stock,  what  is  a  fair  average  in  cars  per 
man  for  the  maintenance  of  trucks  and  electrical  equip- 
ments at  car  houses? 

ANSWERS. 

On  a  road  having  four-motor  and  two-motor  equipments  (on  double 
and  single  trucks  respectively),  an  average  of  7.7  cars  per  man. 

—  United  Railways  &  Electric  Co.,  Baltimore,  Md.,  H.  H. 

Adams,  Superintendent  of  Shops. 

It  all  depends  on  conditions. 

Four  cars  per  man. 

—  Austin  Electric  Railway  Co.,  Austin,  Texas,  W.  J.  Jones, 

President  and  Manager. 

Three  to  four  cars. 

—  Green  Bay  Traction  Co.,  Green  Bay,  Wis.,  Geo.  W.  Knox, 

General  Manager. 

Six  per  man;  double-truck. 

—  Greenville  Traction  Co.,  Greenville,  S.  C,  H.  R.  Fother- 

GiLL,  General  Manager. 

Eight  regulars  and  eight  extras  per  man. 

—  The  Columbus  Railway  &  Light  Co.,  Columbus,  0.,  C.  C. 

Collins,  Assistant  General  Manager. 

Now  operate  24  regular  cars  out  of  three  barns  —  all  interurban 
work.  Have  24  men,  including  foremen,  inspectors,  repairmen  and  car 
cleaners. 

—  IVest  Pennsylvania  Raihvays  Co.,  Connellsville,  Pa.,  Geo. 

W.  Wells,  Master  Mechanic. 
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Four  to  six  men  according  to  service. 

—  Public  Service  Corporation  of  New  Jersey,  Newark,  N.  /., 

Chas.  Remelius,  Superintendent  Rolling  Equipment 

Mixed  equipments,  double  and  single-trucks,  modem  motors,  14  cars 
per  man;  old  style  of  equipment,  10  cars  per  man.  (Answer  to  No. 
50  also.) 

—  Toronto   Railway    Co.,    Toronto,    Ont.,    W.    R.    McRak, 

Master  Mechanic. 

Including  painting,  carpenter,  machine  and  all  repair  work  on  cars, 
two  caps  to  every  man. 

—  Syracuse    Rapid    Transit  Railway   Co.,   F.    M.    DuBois, 

Master  Mechanic. 


Question  50. 

IVhat  is  a  fair  average  in  motors  per  man? 

ANSWERS. 

On  a  road  having  four-motor  and  two-motor  equipments  (on  double 
and  single-trucks  respectively),  there  is  an  average  of  19.2  motors  per 
man. 

—  United  Railways  &  Electric  Co.,  Baltimore,  Md.,  H.  H. 

Adams,  Superintendent  of  Shops. 

It  all  depends  on  conditions. 

Six  motors  per  man. 

—  Austin  Electric  Railway  Co.,  Austin,  Texas,  W.  J.  Jones, 

President  and  Manager. 

Ten  to  twelve  motors  per  man, 

—  Green  Bay  Traction  Co.,  Green  Bay,  Wis.,  Geo.  W.  Knox, 

General  Manager. 

Twelve,  exclusive  of  winding. 

—  Greenville  Traction  Co.,  Greenville,  S.  C,  H.  R.  Fother- 

GiLL,  General  Manager. 

Sixteen  regulars  and  sixteen  extras  per  man. 

—  The  Columbus  Raihvay  &  Light  Co.,  Columbus,  O.,  C  C 

Collins,  Assistant  General  Manager. 

Two  men  can  take  care  of  300  motors  in  excellent  manner. 

—  Syracuse   Rapid    Transit    Railway   Co.,   F.    M.    DuBois, 

Master  Mechanic. 
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Lubrication. 

Question  51. 

What  is  the  most  economical  depth  of  oil  to  use  in  the  oil  wells 
of  the  armature  bearings  of  the  G.  E,  80  or  loi-B  motors? 
State  length  of  time  between  oilings  for  the  various  depths 
to  be  mentioned. 

ANSWERS. 

Our  practice  is  to  place  in  each  G.  E.  80-motor  bearing  a  gill  of  oil 
every  five  days.  On  loi-B  motors  with  oil  wells  carrying  a  depth  of 
4  inches  of  oil,  they  will  run  one  month  without  additional  oil,  but 
2  inches  of  oil  is  recommended  as  a  good  depth  with  an  inspection 
every  five  days. 

—  United  Railways  &  Electric  Co.,  Baltimore,  Md,,  H.  H. 

Adams,  Superintendent  of  Shops, 

Saturate  waste  every  other  day. 

—  The  Coiumbus  Railway  &  Light  Co.,  Columbus,  O.,  C  C. 

CoLUNS,  Assistant  General  Manager. 

One  inch.    Oil  every  seven  days. 

—  Public  Service  Corporation  of  New  Jersey,  Newark,  N,  J., 

Chas.  Remeuus,  Superintendent  Rolling  Equipment. 

1.5  to  2-in.    Add  one-half  a  gill  of  oil  once  a  week. 

—  Toronto   Railway    Co.,    Toronto,    Ont.,    W^  R.    McRab. 

Master  Mechanic, 

Oil  should  be  kept  about  2.5-in.  deep  in  the  loi-B  Westinghousc 
railway  motor  and  oiled  every  three  days. 

—  Syracuse   Rapid    Transit   Railway   Co.,   F.    M.    DuBois, 

Master  Mechanic. 


Question  52. 

Which  gives  the  better  results  for  lubrication  of  gears,  grease 
or  a  heavy  oil? 

ANSWERS. 

Combination  of  both  where  cars  are  high  speed. 

—  Auburn  &  Syracuse  Electric  Railway  Co.,  Auburn,  N.  Y., 
R.  A.  DvEFf,  Jr.,  Assistant  General  Manager, 
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Grease  with  wool  filler. 

—  DeKalb-Sycamore  &  Interurbdn  Traction  Co,,  DeKalb,  III, 

D.  Thomson,  General  Manager, 

A  heavy  •il  gives  good  lubrication  for  gears. 

—  United  Railways  &  Electric  Co.,  Baltimore,  Md.,  H.  H. 

Adams,  Superintendent  of  Shops. 

We  prefer  grease. 

Grease,  by  all  means. 

—  Austin  Electric  Railway  Co.,  Austin,  Texas,  W.  J.  Jones, 

President  and  Manager. 

Grease. 

—  IV est  Pennsylvania  Railways  Co.,  Connellsville,  Pa.,  Geo. 

W.  Wells,  Master  Mechanic. 

Grease. 

—  Public  Service  Corporation  of  New  Jersey,  Newark,  N.  J., 

Chas.  Rem  ELI  us,  Superintendent  Rolling  Equipment. 

Heavy  oil  or  good  gear  compound. 

-- Toronto    Railway    Co.,    Toronto,    Ont.,    W.    R,    McRae, 
Master  Mechanic. 

Heavy  cork  and  graphite  grease  softened  with  oil. 

—  Syracuse    Rapid    Transit   Railway   Co.,    F.    M.    DuBois, 

Master  Mechanic. 

Heavy  oil. 

—  Green  Bay  Traction  Co.,  Green  Bay,  Wis.,  Geo.  W.  Knox, 
'    General  Manager. 

Heavy  oil. 

—  Greenville  Traction  Co.,  Greenville,  S.  C,  H.  R.  Fothkr- 

GiLL,  General  Manager. 

Grease. 

—  Auburn  &  Turner  Railway  Co.,  Turner,  Me.,  H.  B.  Potter, 

Manager. 

Grease. 

—  The  Columbus  Railway  &  Light  Co.,  Columbus,  O.,  C.  C 

Collins,  Assistant  General  Manager. 
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Questidn  63. 

What  is  the  best  simple  shop  test  of  lubricating  oils  and 
greases,  including  gear  grease  f 

ANSWERS. 

No  shop  test  is  given.  ^ 

Not  any  good  (under  average  conditions). 

—  Green  Bay  Traction  Co.,  Green  Bay,  Wis.,  Geo.  W.  Knox, 

General  Manager. 

Heat  test,  and  ultimate  destruction  by  heat. 

—  Greenville  Traction  Co.,  Greenville,  S.  C,  H.  R.  Fother- 

GiLL,  General  Manager. 

Ask  Mr.  Alfred  Green. 

—  Public  Service  Corporation  of  New  Jersey,  Newark,  N.  L, 

Chas.  Remelius,  Superintendent  Rolling  Equipment. 

Specific  gravity  and  flash  test  on  oils,  chemical  analysis  on  grease. 

—  Toronto   Raihvay    Co.,    Toronto,    Ont.,    W.    R.    McRae, 

Master  Mechanic. 


Question  54. 

IVhat  is  the  best  way  of  cleaning  cars? 

ANSWERS. 

Depends  upon  how  much  money  you  have  to  spend.  An  ideal 
method  would  be  to  sweep  and  dust  every  three  hours  and  wash  the 
car  every  twenty-four  hours. 

—  Public  Service  Corporation  of  New  Jersey,  Newark,  N.  J., 

Chas.  Remelius,  Superintendent  Rolling  Equipment. 

Clean  the  interior  of  cars  by  compressed  air  and  vacuum.  Ordi- 
narily where  circumstances  will  permit,  wash  the  exterior  of  the  cars 
with  clean  running  water,  using  a  soft  brush,  preferably  a  brush  with 
jet  or  spray  in  it.  Where  cars  are  very  dirty  use  oil  soap  which  is 
as  free  as  possible  from  lyes  or  acids,  and  wash  off  with  the  spray 
brush  as  above. 

—  Toronto   Railway    Co.,    Toronto,    Ont.,    W.    R.    McRae, 

Master  Mechanic. 

Brush,  broom,  rags  and  good  elbow  grease  behind  them. 

—  Syracuse   Rapid    Transit   Railway    Co.,   F.    M.    DuBois, 

Master  Mechanic.  • 
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Question  55i 

As  the  operating  department  deals  with  and  receives  comphints 
from  the  public  as  to  the  cleanly  condition  of  the  cars,  why 
is  it  not  best  to  have  our  cleaning  come  under  the  operat- 
ing end,  provided  the  advice  of  the  master  mechanic  is 
adhered  to  regarding  the  use  of  proper  cleaning  com- 
pounds which  will  not  prov0  injurious  to  the  paint? 

ANSWERS. 

The  master  mechanic  is  the  one  responsible  for  the  life,  appearance 
and  condition  of  the  paint  and  varnish  on  the  car.  The  proper  or  im- 
proper cleaning  of  a  car  has  a*  vital  effect  on  the  paint  and  varnish. 
Therefore  by  all  means  let  the  master  mechanic  have  full  charge  of 
the  cleaning  of  cars.    Responsibility  without  authority  is  bad  practice. 

—  Electric  Traction  Weekly,  Cleveland,  O.,  C.  B.  Fairchiu), 

Jr.,  Editor, 

Our  operating  department  is  responsible  for  and  does  the  car  clean- 
ing, working  under  the  general  directions  of  the  mechanical  depart- 
ment 

It  is. 

—  Green  Bay  Traction  Co,,  Green  Bay,  Wis,,  Geo.  W.  Knox, 

General  Manager, 

It  is. 

—  Auburn  &  Turner  Railway  Co,,  Turner,  Me.,  H.  B.  Potter, 

Manager. 

Depends  entirely  upon  local  conditions.  As  a  general  thing  divided 
authority  in  car  houses  is  a  mistake. 

—  Public  Service  Corporation  of  New  Jersey,  Newark,  N,  !., 

Chas.  Remexius,  Superintendent  Rolling  Equipment. 

The  operating  department  should  look  after  and  be  responsible  for 
the  cleanliness  of  cars.  The  material  in  cleaning  to  be  subject  to  ap- 
proval of  the  master  car  builder  or  foreman  painter. 

—  Toronto   Railway    Co.,    Toronto,    Ont.,   W.    R.    McRae, 

Master  Mechanic. 
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Question  56. 

IVhat  systematic  and  periodic  method  is  there  for  taking  up 
with  the  general  manager  or  transportation  department 
a  record  of  the  cars  turned  in  from  the  road  due  to  faulty 
or  negligent  operation  on  the  part  of  the  trainmen? 
What  is  done  to  prevent  a  repetition  of  the  faults? 

ANSWERS. 

Daily  report.  Complaints  from  the  mechanical  department  are  sub- 
mitted to  transportation  heads  and  their  subordinates.  Men  guilty  of 
negligence  are  cautioned  or  disciplined. 

—  Public  Service  Corporation  of  New  Jersey,  Newark,  N,  /., 

Chas.  Remeuus,  Superintendent  Rolling  Equipment, 

Both  the  general  manager  and  master  mechanic  are  supplied  with 
a  daily  detailed  statement  of  crippled  cars  for  the  entire  service.  If 
any  undue  increase  of  cripples  is  shown,  the  matter  is  taken  up  at 
once  and  remedied.  In  case  of  cars  turned  in  from  the  road  owing 
to  abuse,  or  from  other  unsatisfactory  reasons,  the  master  mechanic 
immediately  notifies  the  divisional  superintendent  in  charge  of  the 
division  to  which  the  car  belongs,  and  he,  in  turn,  disciplines  the  motor- 
man  who  is  at  fault. 

—  Toronto    Railway    Co,,  Toronto,    Ont,  W.    R.    McRae, 

Master  Mechanic, 

References  to  the  subject  matter  of  this  question  may  be  found  in 
the  Electric  Traction  Weekly,  as  follows : 

Page. 

May     2,  1907 409 

May     9,  1907 433 

May   16,  1907 457 

June  20,  1907 585 

May  30,  1907 508 

May  23,  1907 495 

—  Editdr  Question  Box, 

Question  57. 

Is  a  long  or  short  pull  register  preferable,  and  why? 

ANSWERS. 

Rod  and  lever  every  time. 

—  DeKalh'Sycamore  &  Interurhan  Traction  Co.,  DeKalb,  III.^ 

D.  Thomson,  General  Manager. 
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Short. 

—  Green  Bay  Traction  Co.,  Green  Bay,  Wis.,  Geo.  W.  Knox, 

General  Manager, 

Short;  does  not  fool  public  or  inspector. 

—  Greenville  Traction  Co.,  Greenville,  S.  C,  H.  R.  Fother- 

GiLL,  General  Manager. 

Where  the  register  is  operated  with  a  cord  a  long  pull  is  prefer- 
able because  it  is  then  impossible  to  play  tunes  on  the  register.  It  is 
difficult  to  use  a  long  pull  register  when  operated  with  rod  fixture. 

—  Public  Service  Corporation  of  New  Jersey,  Newark,  N.  /., 

Chas.  Remeuus,  Superintendent  Rolling  Equipment. 


Question  58. 

IVhat  is  the  best  method  of  checking  motormen  on  the  opera- 
tion of  controller  with  reference  to  care  of  equipment  and 
saving  of  power? 

ANSWERS. 
Automatic  accelerating  controller. 

—  Auburn  &  Syracuse  Electric  Railway  Co.,  Auburn,  N,  Y., 

R.  A.  Dyer,  Jr.,  Assistant  General  Manager. 

Put  on  meters. 

—  DeKalb-Sycamore  &  Interurban  Traction  Co.,  DeKalb,  III, 

D.  Thomson,  General  Manager. 

By  a  mechanical  check  on  the  controller. 

—  The  Calumet  Electric  Street  Railway  Co.,  Chicago,  III., 

H.  M.  Sloan,  General  Manager. 

Use  automotoneers. 

—  Austin  Electric  Railway  Co.,  Austin,  Texas,  W.  J.  Jones, 

President  and  Manager. 

Put  on  an  automotoneer. 

—  Green  Bay  Traction  Co.,  Green  Bay,  Wis.,  Geo.  W.  Knox, 

General  Manager. 

Meter  test  of  each  car  on  the  run. 

—  Greenville  Traction  Co.,  Greenville,  S.  C.,  H.  R.  Fothkr- 

GiLL,  General  Manager. 

Watch  the  meters  at  sub-stations. 

—  Auburn  &  Turner  Railway  Co.,  Turner,  Me.,  H.  B.  Potter, 

Manager. 
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Question  59. 

IVhat  is  the  best  method  of  instructing  student  motormen  in 
the  mechanical  operation  of  both  city  and  interurban 
cars? 

ANSWERS. 
Skeleton  cars  or  instruction  cars  in  charge  of  capable  instructor. 
—^Toronto    Railway    Co.,  Toronto,    Ont.,  W.    R.    McRae, 
Master  Mechanic. 

References  to  the  subject. matter  of  this  question  may  be  found  in 
the  Electric  Traction  Weekly,  as  follows : 

Page. 

May   16^  1907 4SS 

June  20,  1907 583 

June  27,  1907 611 

July      4,  1907 « ^ 625 

July    25,  1907 ^ (J97 

Aug.     I,  1907 721 

Aug.   22,  1907 703 

—  Editor  Question  Box. 


Question  60. 

In  how  great  detail  should  the  mileage  of  parts  of  equipment 

be  kept? 

ANSWERS. 

Wheels,  trolley  wheels,  motor  gears  and  pinions. 

—  DeKalb-Sycamore  &  Interurban  Traction  Co.,  DeKalb,  III., 

D.  Thomson,  General  Manager. 

We  keep  the  absolute  daily  mileage  of  each  car.  In  this  way  the 
mileage  of  any  particular  part  can  be  easily  kept  We  always  keep 
the  mileage  of  certain  parts,  such  as  armatures.  Entry  is  made  on  the 
car  card  of  when  the  armature  goes  into  service ;  another'  entry  when 
it  comes  out  of  service ;  the  mileage  run  by  the  car  between  these  two 
dates  is  thus  easily  drawn  off. 

Believe  in  keeping  individual  mileage  on  parts  of  equipments  only 
for  test  purposes.  In  all  other  cases  the  average  mileage  can  be  de- 
termined by  keeping  the  mileage  of  each  type  of  motor. 

—  Public  Service  Corporation  of  New  Jersey,  Newark  N.  /., 

R.  E.  Danforth,  General  Manager, 
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Question  61. 

What  should  be  the  angle  between  trolley  pole  and  wire? 

ANSWERS. 

Do  not  know  the  angle  but  a  short  pole  is  preferable  to  a  long  one, 

—  Auburn  &  Syracuse  Electric  Railway  Co,,  Auburn,  N.  Y., 

R.  A.  Dyer,  Jr.,  Assistant  General  Manager. 

About  45^ 

—  DeKalb-Sycafn0re  &  Inierurban  Traction  Co.,  DeKalb,  III., 

D.  Thomson,  General  Manager, 

About  45**. 

—  United  Railways  &  Electric  Co.,  Baltimore,  Md.,  H.  H. 

Adams,  Superintendent  of  Shops, 

45°,  as  at  this  angle  the  trolley  wheel  will  follow  the  wire  better 
and  a  more  nearly  even  pressure  is  maintained. 

—  Austin  Electric  Railway  Co.,  Austin,  Texas,  W.  J.  Jones, 

President  and  Manager. 


30" 


—  Green  Bay  Traction  Co.,  Green  Bay,  Wis.,  Geo.  W.  Knox, 
General  Manager, 


40**,  with  35-lb.  pull  at  end  of  pole. 

—  Greenville  Traction  Co.,  Greenville,  S.  C,  H.  R.  Fothir- 

GiLL,  General  Manager. 

About  45  degrees. 

—  Toronto    Railway    Co.,   Toronto,    Out.,  W.    R.    McRae, 

Master  Mechanic. 

Mr.  Corning: — I  would  like  to  ask  what  the  practice  is 
on  some  of  the  roads  as  to  the  disposition  of.Hghtning  arresters 
along  the  Hne  —  whether  there  is  any  generally  adopted  plan 
of  placing  them  at  certain  definite  intervals. 

Vice-President  Simmons: — I  might  say  in  reply  to  the 
question  asked  that  our  road  endeavors  to  place  lightning 
arresters  at  least  every  half  mile  on  all  our  interurban  lines. 

Mr.  Mitchel: — I  would  say,  Mr.  President,  that  we 
place  lightning  arresters  in  deep  railroad  cuts  and  on  high 
spots  as  we  have  found  these  spots  most  liable  to  lightning. 
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Mr.  Roberts  : —  It  is  our  practice,  Mr.  President,  to  cluster 
lightning  arresters  on  high  spots  and  to  cluster  them  very 
thickly  around  the  power  house.     On  every  pole  around  one 
power  house  at  Cuyahoga  Falls  that  is  particularly  suscept- 
ible to  lightning,  I  have  placed  24  lightning  arresters.     I  am 
not  here  to  advertise  any  particular  make  of  lightning  arrester, 
but  we  have  used  very  extensively  during  this  last  summer 
quite  a  number  of  a  new  type  of  lightning  arrester.     Last 
year  we  lost  38  armatures  on  our  high  speed  cars  between 
Akron  and  Cleveland.     This  year  we  have  only  lost  three,  and 
I  believe  that  favorable  result  has  been  largely  owing  to  the 
fact  of  our  adopting  this  new  type  of  lightning  arrester  and 
grouping  them  around  the  power  house.    We  have  had  only 
two  hard  shocks  in  the  power  house  during  the  entire  year, 
and  at  our  large  central  station  in  Akron,  where  we  operate 
)oth  the  high  and  low  tension  —  d.c.  and  a.c. —  from  600  volts 
d.c.  to  22,000  volts  a.c.  on  high  tension  transmission  lines,  and 
-  where  we  have  grouped  together  turbine  installation  and  high 
tension  and  d.c.  low  tension,  only  once  this  year  have  we  been 
seriously  troubled  with  lightning,  and  the  stotm  was  so  heavy 
on  that  occasion,  and  the  lightning  so  concentrated  around  the 
city  that  I  thought  it  better  as  a  matter  of  precaution  to  shut 
down  the  whole  station.     We  had  seven  shocks,  three  on  the 
(i.e.  end  and  four  on  the  a.c.  end.    One  came  in  on  the  22,000 
volt  transmission  line,  and  burned  about  4  feet  out  of  one  of 
the  3-phase  wires.     That  happened  just  as  I  was  making  my  • 
way  down  from  the  office.     I  will  never  forget  the  sight  that 
presented  itself  to  me  from  the  glass  doors  of  the  switchboard 
room.     I  thought  it  was  just  one  small  glimpse  of  hell,  just 
a  blaze  of  fire.     I  couldn't  see  anything.    When  I  got  in,  the 
first  thing  I  heard  was  **  The  big  transformers  are  gone.**     I 
said,    "Not    on    your    life!'*       "Throw    everything    out!*' 
"  Make  yourselves  busy  now,  and  get  that  wire  spliced  up. 
We  want  to  go  in  in  a  few  minutes.**     I  just  held  her  down. 
I  went  down  to  the  d.c.  board,  stood  there  a  few  moments, 
turned  to  one  of  the  switchboard  attendants  and  I  said,  "We 
will  take  chances  in  starting  up  the  1,000  kw.  d.c.  engine."    Of 
course,  we  had  all  the  engines  turning  but  not  in  operation  on 
the  electrical  end.    I  then  said,  "Just  a  moment.**    Immediately 

16 
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we  got  three  shocks  in  on  the  d.c.  side.     Two  of  them  came  in 

over  these  lightning  arresters,  and  they  took  care  of  every 

shock.     I  walked  along  to  the  a.c.  board  on  the  high  tension 

side,  and  I  stood  just  under  the  glass  tube,  and  we  got  a  static 

discharge  there;  and  if  the  dynamic  had  followed  it  we  would 

not  have  had  any  power  house.     I  just  waited  a  few  moments, 

went  out  to  the  north  end  of  the  building,  looked  out  and 

came  back  again,  and  said,  "  Just  get  her  moving,  boys,  but 

don't  get  anything  in.*'     About  five   minutes  after  that  we 

had  another  shock  that  I  believe  would  have  put  us  out  of 

business  altogether,  but  presently  the  center  seemed  to  move 

further  toward  the  east,  and  we  started  up.     We  were  shut 

down  25  minutes,  the  first  time  we  have  had  to  shut  down 

for  Hghtning  trouble  for  quite  a  long  time.     I  think  it  was  a 

very  good'  thing  to  do,   for  unquestionably  in  my  mind  we 

would  have  had  some  serious  trouble  in  the  power  house. 

As  it  was,  the  trouble  was  simply  confined  to  the  destruction 

of  this  wire  and  the  burning  away  of  about  four   feet  of 

copper  on  the  No.  2  wire  on  the  high  transmission  line.    I 

simply  wished  to  impress  that  fact  upon  you,  Mr.  President, 

because    I    have    so    frequently    read    of   the    disposition   of 

lightning  arresters,  and  in  all  the  literature  I  have  read  on  the 

subject,  and  very  interestingly  written,  too  —  as  a  matter  of 

study,  not  a  cursory  examination,  but  for  my  own  direction, — 

I  have  never  found  any  definite  statement  made  of  the  best 

place  to  locate  lightning  arresters.     The  fact  that  our  trouble 

has  been  decreased  from  a  loss,  as  I  have  said,  of  a  large 

number  of  armatures,  I  think  it  was  36,  although  I  am  not 

quite   sure,   and  that  this  year  we  have  lost  only  two,  and 

possibly  three, —  it  may  be  three,  but  possibly  not  more  than 

two  —  I  attribute  entirely  to  the  fact  of  the  placing  of  the 

lightning  arresters  around  the  power  house,  and  also  to  this 

fact,  that  on  one  of  our  long  distance  lines  we  have  a  station 

storage  battery  and  on  the  other  a  line  battery.     They  are  the 

best  lightning  arresters  in  the  world.     But  I  have  stood  in 

Bedford,  about  18  miles  from  this  Cuyahoga  Falls  powerhouse 

and  seen  a  shot  come  in  twelve  miles,  up  to  the  power  house 

at  Bedford,  go  through  the  power  house  and  through  the 

storage  battery,  and  no  harm  done.     But  that  came  in  from  a 
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place  called  County  Line,  and  at  that  very  county  line  I  think 
we  have  had  most  of  our  trouble  through  static  discharge  and 
the  dynamic  following  it.  Of  course,  we  would  have  no 
trouble  from  a  .lightning  discharge  if  the  static  did  not  make 
a  path  for  the  dynamic.  I  would  advise  any  gentlemen  who 
are  up  against  this  proposition  to  investigate  on  these  lines 
and  find  out  where  your  trouble  starts,  and  then  it  is  a  very 
easy  matter  to  determine,  and  group  your  lightning  arresters. 
Do  not  be  afraid  of  spending  money  on  lightning  arresters, 
but  put  them  thickly  around  the  power  house. 

Mr.  Mitchel: — I  want  to  say,  Mr.  President,  on  that 
same  line,  that  we  adopted  some  years  ago  —  and  although 
not  entirely  systematically,  but  we  have  been  getting  closer 
to  it  —  the  keeping  of  a  map  and  noting  every  time  we  have  a 
lightning  storm,  about  where  the  lightning  strikes  cars  or  line. 
We  find  that  certain  spots  are  more  liable  to  it  than  others, 
and  we  put  lightning  arresters  there,  and  in  that  way  have 
cut  down  losses  greatly.    We  have  very  few  losses  at  present. 

Vice-President  Simmons: — It  is  just  after  5  o'clock,  the 
time  at  which  we  are  scheduled  to  disperse,  and  if  there  are 
no  further  questions  we  will  adjourn. 

We  adjourn,  gentlemen,  to  meet  with  the  main  association 
to-morrow  morning  at  Casino  Hall  over  the  entrance  to  this 
pier.  This  association  will  reconvene  at  2  o'clock  to-morrow 
afternoon  to  take  up  several  important  papers. 
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WEDNESDAY  AFTERNOON  SESSION 
October  i6,  1907. 

Vice-President  Simmons  called  the  meeting  to  order  at 
3:15  o'clock. 

Vice-President  Simmons: — The  meeting  will  please 
come  to  order.  The  first  item  on  the  program  for  this  after- 
noon is  the  paper  entitled  '*A  Year's  Experience  with  Gas 
Engines,"  by  Paul  Winsor,  Chief  Engineer,  Motive  Power  and 
Roiling  Stock,  Boston  Elevated  Railway  Company.  Mr. 
Winsor,  unfortunately,  could  not  attend  the  meeting,  and  Mr. 
Charles  Hewitt  of  Philadelphia  will  be  kind  enough  to  read 
the  paper  to  us.  It  is  a  short  paper,  and  I  think  we  will  have 
it  read  through. 

Mr  Hewitt  read  the  paper. 

A  YEAR'S  EXPERIENCE  WITH  GAS  ENGINES. 

By  Paul  Winsor,  Chief  Engineer  Motive  Power  and  Rolling  Stock, 
Boston  Elevated  Railway  Co.,  Boston,  Mass. 

We  have  now  been  operating  our  gas-engine  plants  over  a  year 
and  the  following  statement  of  the  results  may  be  of  interest  to  some 
of  you. 

We  have  two  of  these  plants,  both  of  them  generating  direct  cur- 
rent and  feeding  into  our  overhead  system  in  multiple  with  our  steam- 
driven  power  stations.  They  have  been  operated  most  of  the  time 
by  two  8-hour  watches  from  7:00  a.  m.  to  11:00  p.  m.  and  shut  down 
from  11:00  p.  M.  to  7:00  A.  M.  The  following  figures  and  statements 
apply  to  our  Somerville  Power  Station.  I  give  no  figures  for  our 
other  plant  as  it  has  not  yet  been  accepted. 

The  Somerville  Power  Station  has  the  following  equipment: 

One   paid   of  Loomis-Pettibone  gas   producers,   with   the  usual 

auxiliaries. 
Two  600  brake  h.p.  Crossley  gas-engines,  each  2-cylinder,  4-cycle. 
Two  350  kw.  Crockcr-Whceler  generators  —  d.c. 

This  plant  was  started  in  May,  1906,  and  since  then  has  given 
continuous,  reliable  and  satisfactory  service.  There  have  been  no 
shutdowns,  no  accidents  and  no  failures. 

The  fuel  has  been  soft  coal,  the  same  as  used  in  our  steam  stations, 
mostly  run-of-mine  Pocahontas.  The  economic  results  are  shown  in 
the  following  tables: 

[242] 
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These  are  the  results  from  actual  service  and  include  all  the  fuel 
used  for  power,  heating,  etc.,  and  the  auditor's  usual  i  per  cent,  to 
make  his  books  balance. 

A  year  ago  I  told  you  that  we  were  operating  on  i.4S-lb.  per 
kw-hr.  Later,  before  \he  Proceedings  were  published,  I  had  to  with- 
draw that  figure.  Overzealousness  on  the  part  of  the  producer  men 
working  for  the  contractors  led  them  to  use  coal  that  had  not  been 
weighed,  and  lack  of  proper  checking  on  the  part  of  our  men  failed 
to  catch  them  at  it,  and  it  was  not  until  we  took  account  of  coal  on 
hand  that  we  discovered  what  had  been  going  on. 

The  following  are  some  of  the  points  that  have  particularly  inter- 
ested us: 

Water. 

We  have  used  a  great  deal  of  water  for  scrubbing  the  gas  and  for 
cooling  purposes.  The  average  amount  has  been  281-lb.  per  kilowatt- 
hour.  When  we  bought  this  water,  as  we  did  for  a  few  months,  our 
water  cost  about  twice  as  much  as  our  coal.  We  have  been,  since 
November  21,  1906,  pumping  this  from  a  very  dirty  brook  by  means 
of  2-stage  centrifugal  pumps,  electric  driven,  and  filtering  through  a 
pressure  sand  filter.  This  outfit  has  been  entirely  satisfactory  and 
has  given  us  no  trouble.  The  suction  lift  is  12- ft.  and  the  pressure 
at  the  pumps  30-lb. 

The  discharge  of  water  from  the  gas  scrubbers  is  very  dirty,  being 
full  of  floating  lampblack,  and  is  altogether  too  black  to  put  back  into 
our  dirty  brook.  A  sand  filter  basin  246^  square  feet  in  area  and 
tile  under-drained,  removes  all  the  lampblack,  so  that  we  arc  turning 
back  into  the  brook  cleaner  water  than  we  take  out 

Ignition. 

Our  ignition  current  is  from  14-volt  motor  generators  ai^d  a  float- 
ing storage  battery  and  we  have  no  trouble  with  the  outfit  The 
igniters  are  make-and-break,  two  to  each  cylinder.  These  igniters  had 
originally  platinum  tips,  which  cost  a  great  deal  and  gave  considerable 
trouble.  We  have  been  running  now  four  months  without  any  plati- 
num and  with  less  trouble. 

Back  Fires  and  Pre- Ignitions. 

During  the  first  months,  back  fires  and  pre-ignitions  were  much  too 
frequent,  occurring  almost  every  day.  Lowering  the  compression  on 
one  of  the  cylinders,  changes  in  the  igniters,  and  experience  have 
reduced  these  troubles,  so  that  we  now  go  two  or  three  weeks  without 
a  single  one. 

Reliability. 

This  plant  has  proved  absolutely  reliable.  It  can  be  put  into  ser- 
vice any  time  In  less  than  five  minutes  —  much  quicker  than  can  our 
steam  plants.    It  can  carry  good  loads  and  do  it  continuously.    Each 
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unit  has  carried  450  kilowatts  (652  brake  horse  power)  for  an  hour, 
with  swings  to  495  kilowatts  (717  brake  horse  power). 

Efficiency. 

For  the  first  seven  months  of  this  year  this  plant  used  2.034-lb. 
coal  per  kw-hour,  while  our  steam  plants  averaged  3.477-lb.  per 
kw-hour  — a  saving  of  41.5  per  cent.  One  of  our  smaller  steam 
plants,  containing  three  200-kw.  compound  condensing  engines,  used 
4414-lb.  per  kw-hour;  this  gas  station  used  only  46.1  per  cent,  as  much. 

Conclusion. 

Personally,  I  believe  that  a  gas-engine  plant,  making  its  own  pro- 
ducer gas,  will  operate  at  least  as  reliably  as  a  steam  plant  and  will 
use  from  30  to  60  per  cent,  less  fuel,  depending  somewhat  ou  the  size 
of  the  gas  plant,  but  principally  on  the  size  of  the  steam  plant. 

The  drawbacks  to  the  gas  plant  are,  in  my  mind: 

1st.    Cost,  approximating  $200  per  kw.  when  rated  so  as  to  have 
a  33^  per  cent,  overload  capacity. 
2nd.     Small  size  of  units  —  the  largest  gas-engine  now  built  being 
of  but  about  3,000-kw.  capacity. 

Below,  marked  "A"  and  "  B,"  are  copies  of  reports,  which  sum- 
marize the  log  sheets  of  the  Somerville  Power  Station  for  the  weeks 
ending  July  ;27,  1907,  and  August  3,  1907,  respectively: 

iA)  —  Week  Ending  July  27,  1907. 

With  the  exception  of  the  following  incidents,  the  operation  of  the 
plant  during  the  past  seven  days  has  been  satisfactory. 


Engine 

Back  fires. 

Pre-ignitions. 

Inter- 
ruptions. 

No.  I 

0 
0 

0 

0 

0 

No.  a 

Q 

July  as. 

Kcnei 

July  3$. 


cncwed  No.  i  engine  "A"  and  "B"  upper  igniters — general  repairs.. 


it.enewed  No.  z  engine  "A"  lower  igniter — general  repairs. 
Repaired  contacts  on  No.  i  engine,  *'B"  lower  igniter. 

B.  B.  Ry.  men  finished  rewinding  No.  2  armature  on  July  ao  and  generator  wai 
put  in  service  July  a?,  1907. 

Cubic  feet  of  city  water  has  been  used  as  follows: 


*Small  meter. 


Remarks.       Large  meter.      Remarks. 


,  uly  ai  570.. 
,  uly  aa,  x,i8o. 
,  uly  a3,  1.050. 

uly  24,      880. 

uly  as,  i,no. 

uly  a6,       9ao. 

uly  a7,      630. 


670 
590 


Low  tide. 
Low  tide. 


*Peed  water  for  economiser  boiler. 
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(B)  —  Week  ending  August  3,  1907. 
With  the  exception  of  the  following  incidents,  the  operation  of  the 
plant  during  the  past'  7  days  has  been  satisfactory. 


Engine. 

Back  fires. 

Pre-ignitions  \     ^p^^^ 

No.  X 

6 

0 

8                          0 

No.  a 

0            ,              0 

1 

Pre-ignitions  and  back  fires  were  due  to  carbonized  oil  in  No.  x  A  cylinder.  July 
98  and  39. 
Aug.  X. 

Repaired  contacts  on  No.  i  engine,  "A"  upper  igniter. 
Ahj.  9. 

Repaired  contacts  on  No.  3  engine  "A"  and  "B"  upper  ignit«fs. 

Cleared  ground  and  repaired  contacts  on  No.  a  engine  "6"  lower  igniter. 

Cubic  feet  of  city  water  has  been  used  as  follows: 


*Small  metet. 


Remarks. 


Large    meter. 


Remarks. 


,  uly  a8,  940. 
,  uly  a9,  610. 
,>ily  30,  580. 
.  uly  3X,  810. 
Aug.  X,  510. 
Aug.  a,  910. 
Aug.    3,  680. 


•  Feed  water  for  economizer  boiler. 

Vice-President     Simmons  : —  Gentlemen, 
paper  is  now  before  you  for  discussion. 


Mr.    Winsor's 


Discussion  of  Mr.  Winsor's  Paper. 

Mr.  Palmer: — I  would  like  to  inquire  if  this  figure  of 
3.477  lb.  of  coal  per  kw-hr.  is  the  average  of  all  the  Boston 
Elevated  steam  plant  consumption? 

Vice-President  Simmons: — Some  one  from  the  Boston 
Company  can  probably  answer  that  question. 

Mr.  Corning  : —  This  is  the  average  for  all  our  steam  plants. 

Mr.  Palmer  : —  I  would  like  to  ask,  Mr.  Chairman,  if  any 
comparisons  are  available  between  the  total  cost  of  power  per 
kw-hr.  delivered  from  this  gas  plant,  and  from  the  steam 
plants,  including  supplies,  repairs,  etc. 

Mr.  Corning: — Undoubtedly  there  are  figures  of  that  sort, 
but  whether  they  are  available  at  the  present  time  or  not,  I 
am  unable  to  say. 

Mr.  Bibbins: — It  is  of  interest  in  connection  with  this 
paper  to  note  that  the  economies  quoted  may  be  confirmed 
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by  similar  results  obtained  from  other  plants  which  I  have  an 
mind.  One  of  these  is  the  Norton  Company,  Worcester, 
Mass.,  a  500  h.p.  equipment  of  the  "horizontal,  double  acting 
type,  with  intermittent  bituminous  producers.  This  plant 
operates  onjy  ten  hours  a  day  and  on  the  usual  shop  motor 
load,  yet  it  averages  2  lb.  of  coal  per  kw-hr.,  with  an  average 
engine  loading  factor  of  73  per  cent.,  about  10  per  cent,  less 
than  the  average  loading  Mr.  Winsor  cites  for  the  Somer- 
ville  station.  Further,  on  continous  full  load,  this  plant  has 
shown  an  average  coal  consumption  of  less  than  1.5  lb.  per 
kw-hr.,  or  practically  i  lb.  per  b.h.p.hr. 

The  Gould  Coupler  plant  at  Depew,  N.  Y.,  equipped  with 
3-cylinder  vertical  units,  continues  to  show  its  old-time  econ- 
omy, averaging  about  1.8  lb.  per  kw-hr.  at  a  loading  of  80 
per  cent,  to  90  per  cent,  rating. 

Another  500  h.p.  plant  recently  tested  at  The  American 
Locomotive  Works,  Richmond,  Va.,  shows  an  even  lower 
economy  on  regular  shop  load.  This  plant  is  also  equipped 
with  a  horizontal,  double  acting  type  gas  engine  and  bitumi- 
tious  producers. 

Vice-President  Simmons: — We  will  now  have  a  paper  on 
"Some  Practical  Points  in  Steam  Turbine  Construction,"  by 
Mr.  St.  John  Chilton,  Engineer  Allis-Chalmers  Co.,  Milwau- 
kee, Wis. 


SOME    PRACTICAL    POINTS    IN    STEAM    TURBINE    CON- 
STRUCTION; 

With  Particular  Reference  to  the  Parsons  Type. 

By  St.  John  Chilton,  Engineer^ 
*  Allis-Chalmers  Co.,  Milwaukee,  Wis. 

The  greater  part  of  what  has  been  written  of  the  principles  gov- 
erning steam  turbine  design  deals  with  theoretical  considerations  that 
must  be  left  to  the  experience  and  judgment  of  the  manufacturer,  and 
are,  therefore,  of  particular  interest  only  to  the  designer  and  specialist 
The  interest  of  the  power  plant  engineer  lies  irt  the  results  obtained, 
nevertheless  there  are  practical  considerations  of  interest  indicating 
results  that  may  be  expected  from  turbines  having  stated  characteristics. 
and  that  may  be  of  assistance  in  fixing  operating  conditions.  In  this 
paper  an  effort  will  be  made  to  bring  these  out. 
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Steam  turbines  are  divided  into  two  general  typeS,  best  known  as 
impulse  and  reaction.  In  an  impulse  turbine  steam  is  first  expanded  in 
a  nozzle  or  nozzles,  in  which  it  acquires  a  velocity  depending,  within 
certain  limits,  upon  the  fall  in  pressure.  It  is  then  allowed  to  impinge 
upon  buckets  suitably  fastened  to  the  periphery  of  a  disc,  and  they,  in 
turn,  abstract  the  velocity,  thereby  imparting  rotation  to  the  shaft  tc 
which  the  disc  is  fixed.  No  fall  in  pressure  occurs  within  these  rotating 
buckets;  the  rotative  effort,  therefore,  is  due  wholly  to  the  velodt: 
imparted  to  the  steam  within  the  nozzles.    When  more  than  one  ring 


Fig.   I. —  Relative  Positions  o^  Impulse^Buckets  and  the 
Direction  of  Flow  of  Steam. 

of  rotating  buckets  is  used  to  abstract  the  velocity  from  a  single  nozzle, 
or  single  group  of  nozzles,  the  flow  of  steam,  with  little  or  no  further 
expansion,  is  reversed  by  stationary  buckets  which  guide  it  into  a 
second  ring  of  rotating  buckets.  Fig.  i  shows  relative  positions  of 
nozzles,  stationary  and  rotating  buckets,  and  the  direction  of  flow  of 
steam  through  them. 

The  quantity  of  steam  delivered  to  the  buckets  is  regulated  by  vary- 
ing the  number  of  nozzles  in  action  and  the  quantity  of  steam  supplied 
to  individual  nozzles. 

The  velocity  of  flow  through  the  buckets,  in  this  type  of  turbine,  can 
be  reduced  by  increasing  the  number  of  re-expansions,  or  stages,  a 
stage  being  defined  as  the  elements  required  to  develop  and  to  abstract 
the  velocity  due  to  a  single-pressure  drop;  that  is,  a  set  of  expansion 
nozzles,  with  the  necessary  number  of  rings  of  rotating  and  stationary 
buckets. 
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Various  applications  of  the  impluse  principle  are  found  in  turbines 
of  different  manufacturers;  but  in  all  of  this  type,  velocity  is  first 
imparted  to  the  steam  and  then  abstracted  by  the  rotating  element  with- 
out having  additional  velocity  imparted  to  the  steam. 

Only  a  part  of  the  periphery  of  a  disc  is  active  at  any  instant  unless 
multiple-stage  construction  is  used;  then  the  proportion  of  active 
buckets  increases  with  the  increasing  volume  of  steam,  until,  in  the  last 
stage,  all  the  buckets  may  be  active. 


Fig.  2. —  Relative  Positions  of  Reaction  Blades  and  the  Directio:i 
OF  Flow  of  Steam. 

Tht  reaction,  or  Parsons,  type  has  no  expansion-nozzles,  as  ordin- 
arily understood,  but  is  provided  with  alternate  rows  of  stationary  and 
rotating  blades.  Steam  is  admitted  to  the  first  row  of  stationary  blades, 
then  passes  through  the  length  of  the  turbine,  falling  in  pressure  and 
increasing  in  volume  until  the  exhaust-opening  is  reached.  Expansion 
occurs  in  both  the  stationary  and  rotating  rings  of  blades,  and  the 
velodty  thus  required  is  abstracted  by  the  rotating  element ;  the  velocity 
acquired  in  the  stationary  blades  being  abstracted  by  impulse  action, 
and  that  acquired  in  the  rotating  blades,  by  reaction. 

Fig.  2  shows  the  relative  positions  of  stationary  and  rotating  blades, 
with  the  direction  of  flow  of  steam  through  them. 

The  cross  sectional  area  of  the  steam  passages  through  the  blades, 
is  increased  from  the  high  to  the  low-pressure  end  of  the  turbine,  to 
correspond  with  the  increase  in  volume  of  steam.  Where  this  require- 
ment necessitates  blades  of  too  great  a  length,  the  diameter  of  the  rotor. 
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or  spindle,  is  increased.  (See  Fig.  3.)  This  admits  of  a  greater  num- 
ber of  blades  per  ring,  hence  an  increased  number  of  openings  between 
blades,  thereby  permitting  of  the  retention  of  the  blade-lengths  within 
limits  mechanicaHy  practical.  Blades  of  different  lengths  arc  so 
grouped,  with  reference  to  the  fall  in  steam  pressure,  as  to  maintain 
a  substantially-constant  velocity- ratio. 

In  the  Parsons-tjrpe  turbine  the  entire  annular  space  between  rotor 
and  cylinder  is  filled  with  working  steam,  and  all  the  blades  are  active, 
thus  eliminating  useless  friction,  due  to  idle  rotating  parts. 

The  work  developed  in  turbine  blades  depends  upon  the  quantity  of 
steam  supplied  and  its  velocity,  and  not  upon  pressures  and  pressure- 
areas,  as  in  steam  engines,  therefore  the  widths  of  the  blades  can  be  so 
proportioned  to  the  lengths  as  to  insure  necessary  strength  and  stiff- 
ness, and,  thus,  amply  meet  all  mechanical  requirements. 

As  has  been  already  stated,  expansion  takes  place  in  both  stationary 
and  rotating  blades  of  the  Parsons-type  turbine.  Each  pair  of  blade- 
rings',  consisting  of  one  stationary  and  one  rotating  ring,  may,  therefore, 
be  considered  as  corresponding  to  a  stage  in  the  impulse-tjrpe.  The 
reaction  turbine  has,  accordingly,  many  stages  when  compared  with  the 
impulse-type,  and  the  velocity  of  steam  is  thus  much  lower.  Theoret- 
ically, the  ratio  of  steam-velocity  to  blade,  or  bucket-velocity,  required 
to  obtain  the  most  economical  results,  approximates  two  to*  one.  Hence, 
the  peripheral  velocity  of  the  rotating  element  in  a  reaction-turbine, 
with  its  many  stages,  is  generally  much  lower  than  in  the  impulse-type, 
with  its  few  stages. 

Since  the  peripheral  velocity  of  the  rotating  element  required, 
depends  solely  upon  the  velocity  of  the  steam,  and  is  independent  of  the 
speed  of  the  turbine,  the  rotor  diameter  must  be  correspondingly 
increased  when  the  speed  is  reduced.  Lower  speed,  therefore,  docs  not 
necessarily  mean  lower  blade  velocity;  in  fact,  the  highest  peripheral 
velocity  of  blades  in  a  reaction-turbine  is  generally  below  that  in  impulse- 
turbines,  running  at  even  much  lower  speed.  Another  disadvantage 
of  high  steam-velocity,  is  that  the  erosive  effect  of  steam  increases 
directly  with  the  square  of  its  velocity. 

In  reciprocating  engine  practice  it  has  been  customary  to  compare  the 
weights  of  engines  as  an  indication  of  relative  strength  and  'rigidity. 
Even  with  this  prime  mover,  such  comparisons  are  often  unreliable 
unless  distribution  of  weight  is  also  considered.  In  steam  turbines  there 
are  no  reciprocating  motion  strains  to  be  considered,  and  the  most 
important  factors  are  of  a  nature  distinct  from  those  governing  recipro- 
cating-engine design.  For  instance,  the  rotor-diameter,  and,  therefore, 
the  cylinder-diameter,  is  changed  for  different  speeds.  The  weight 
depends  chiefly  upon  the  diameter  of  these  parts,  and,  furthermore,  to 
remove  all  weight  that  does  not  contribute  to  its  strength,  considerable 
additional  expense  is  incurred  in  the  construction  of  the  rotor.  Indeed, 
so  many  things  have  to  be  taken  into  consideration  if  weights  of  steam 
turbines  be  compared,  that  any  such  comparison  is  misleading,  even  in 
turbines  of  the  same  type.  Owing  to  difference  in  construction,  no 
comparison  is  possible  between  turbines  of  different  types. 
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Fig.  3. —  Alus-Chalmers  Steam  Turbine.    Rotor  and  Half 
Cyunder  Showing  Blading  and  Balance-Pistons. 


Digitized  by  LjOOQIC 


252  Engineering  Association, 

Both  types  of  steam  turbines  are  essentially  high  speed,  and  the  ten- 
dency is  toward  increasing  the  speeds  that  were  accepted  standards  a 
few  years  ago.  Higher  speed  means  increased  economy  of  operation, 
and  experience  has  shown  this  speed  advance  to  be  practical  mechani- 
cally up  to  the  limits  set  by  the  generators  to  which  the  turbines  are 
connected.  Appreciating  this,  some  manufacturers  are  voluntarily  in- 
curring the  expense  of  developing  new  standards. 

Each  type  of  turbine  had  its  inherent  difficulties  to  be  overcome 
before  the  requirements  of  commercial  operation  could  be  met  satis- 
factorily. In  the  reaction,  or  Parsons-type,  an  important  source  of  loss 
in  efficiency  is  the  steam  leaking  past  the  ends  of  the  blades  without 
doing  work.  It  is  desirable,  therefore,  to  reduce  this  loss  to  a  minimum. 
The  quantity  of  steam  thus  lost  past  a  ring  of  blades,  depends  upon 
the  peripheral  length  of  the  ring,  the  percentage  that  the  clearance  is 
of  the  length  of  blades  in  the  ring,  and  the  clearance  at  the  ends  of  the 
blades.  Obviopsly,  then,  leakage  will  be  greatest  over  the  shortest 
blades.  The  effect  of  speed  upon  economy,  here,  is  self-evident  In- 
crease of  speed  and  consequent  decrease  in  rotor-  and  cylinder-diameters 
reduces  the  peripheral  length  of  the  rings,  and,  by  increasing  the  blade- 
lengths,  reduces  the  percentage  that  the  cloarance  is  of  the  lengths  of 
the  blades;  this  clearance  remains  practically  constant.  It  is  also  evi- 
dent that  economy  demands  the  smallest  possible  radial  clearance 
consistent  with  safety.  In  reaction-turbines  small  clearances  between 
stationary  and  rotating  blades,  in  line  with  the  flow  of  steam,  are  un- 
necessary, and  in  practice  the  clearance  is  never  less  than  H-'m-  between 
the  smallest  blades,  and  often  as  much  as  o.7S-in.  between  the  largest 
blades,  thereby  allowing  ample  room  for  difference  in  expansion  of 
rotor  and  cylinder. 

Necessity  for  small  radial  clearance  soon  demonstrated  the  advis- 
ability of  protecting  the  tips  of  the  blades  to  prevent  them  from  being 
knocked  out  through  accidental  contact  with  cylinder  or  rotor.  Many 
interesting  patents,  in  fact,  endeavoring  to  accomplish  this,  have  been 
taken  out  by  manufacturers  of  this  type  of  turbine.  The  one  that  ex- 
perience has  proved  both  practical  and  effective  is  seen  in  the  blading 
construction  in  Fig.  3,  and  more  in  detail  in  Figs.  4,  5,  and  6.  In  this 
construction  the  blades  are  cut  from  drawn  stock  and  each  blade  is 
formed  by  special  machine  tools  so  that  at  its  root  it  is  of  angular  dove- 
tail shape,  while  at  its  tip  there  is  a  projection.  To  hold  the  roots  of 
the  blades  firmly,  a  foundation-ring  is  provided.  (A  in  Fig.  4.)  This 
foundation- ring  is  first  formed  to  a  circle  of  the  proper  diameter,  and 
then  slots  are  cut  in  it  by  a  special  milling  machine,  and  these,  accu- 
rately spaced  and  inclined  to  give  the  required  pitch  and  angle  to  the 
blades  (see  Fig.  5),  are  of  dovetail  shape  to  receive  the  roots  of  the 
blades.  The  tips  of  the  blades  are  substantially  bound  together  and  pro- 
tected by  means  of  a  channel-shaped  shroud- ring  (B,  Fig.  4),  in  which 
are  holes  punched  to  receive  the  projections  on  the  tips  of  the  blades. 
Accurately  spaced  by  a  special  machine,  these  holes  match  the  slots  in 
the  foundation  ring. 
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The  foundation  rings  themselves  are  of  dovetail  shape  in  cross 
section,  and,  after  receiving  the  roots  of  the  blades,  are  inserted  in 
dovetailed  grooves  in  the  cylinder  and  rotor  where  they  are  firmly  hdd 
in  place  by  key-pieces.  (C,  Fig.  4.)  Each  key  piece  when  driven  in 
place,  is  upset  into  an  undercut  groove,  (D,  Fig.  4),  thereby  locking 
the  whole  structure  together. 


Fig.  4. —  Alus-Chalmers   Steam   Turbine  Blading. 


Fig  5. —  Section  of  Foundation  —  Ring  Showing  Roots  of  Blades 

Inserted. 

After  being  inserted  in  the  turbine,  as  above  described,  each  blade  is 
so  firmly  held  between  the  bottom  of  the  slot  in  the  foundation-ring  and 
the  side  of  the  groove,  owing  to  the  dovetailed  shape  of  its  root,  that 
it  is  impossible  for  a  blade  to  get  out  of  place. 

The  flanges  of  the  channel-shaped  shroud-rings  are  purposely  made 
thin,  so   that,   in   case   of  accidental   contact   between   revolving  and 
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stationary  parts,  they  will  wear  away  enough  to  prevent  the  blades  from 
being  ripped  out.  This  protection  is  such  that  to  rip  them  out  a  whok 
ring  of  blades  must  be  sheared  off  at  the  roots.  The  strength  of  the 
blading,  therefore,  depends  not  upon  the  strength  of  an  individual  blade, 
but  upon  the  combined  shearing  strength  of  an  entire  ring  of  blades. 

The  blading  is  made  up  in  half  rings,  and  the  photograph  (Fig.  6) 
shows  two  of  these  ready  to  be  put  in  place  in  a  turbine.  These  rings 
are  a  thorough  machine  shop  job,  easily  inspected,  with  the  unceruinty 
of  hand-work  eliminated. 


Fig.  6. — Half-Rings  of  Allis-Chalmers  Blading  Ready  for  Inser- 
tion IN  Turbine. 

No  matter  what  precautions  are  taken  to  prevent  trouble,  it  is  gen- 
erally appreciated  that  the  possibility  of  defective  material  creeping  in, 
makes  easy  facilities  for  repairs  advisable.  With  the  construction 
described,  any  blading  trouble  would  be  localized  and  damaged  rings 
could  be  removed  and  the  turbine  continued  in  operation  until  such 
rings  could  be  replaced  conveniently.  These  half  rings  can  be  in- 
serted quickly  and  without  disturbing  the  thrust-balance  of  the  rotor. 

The  improvements  effected  by  this  construction  may  be  summed 
up  as  follows : 

I.     Firm  attachment  of  blades. 


Ample   stiffening  of  blades   of  all   lengths   against   effects  of 

vibration. 
Accurate  spacing  and  accurate  angles  of  blades. 
Protection   of  blade-tips,   so  that  accidental   contact  will  not 

rip  out  blades. 
Smaller  clearance,  resulting  in  diminished  steam-leakage  and, 

hence,  increased  economy. 
Improved  baffling  against  steam-leakage  by  reason  of  the  shape 

of  the  shroud-ring. 
Protection  against  a  possibly  defective  blade  coming  out  and 

destroying  other  blades. 
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8.  Accurate  machine-work,  as  against  uncertain  hand-work. 

9.  The  facility  for  thorough  inspection  of  workmanship. 

10.    The  localizing  of  any  possible  trouble  and  the  convenience  of 
making  quick  repairs. 

Another  difficulty  that,  in  the  past,  caused  some  trouble,  was  due 
to  the  method  used  to  balance  the  thrust  along  the  rotor,  resulting 
from  the  drop  in  pressure  in  the  rotating  blades  of  the  reaction-tur- 
bine. Balance-pistons,  connected  with  several  points  in  the  turbine 
cylinder,  by  means  of  equalizing  passages,  are  used  for  this  purpose. 
These  balance-pistons  (marked  L.M.N.)  are  shown  in  Fig.  7.  The 
earlier  construction  was  to  place  the  three  balance-pistons  upon  the 
high-pressure  end  of  the  turbine  rotor,  as  shown  in  Fig.  7.  No  trouble 
was  experienced  from  this  arrangement  except  with  the  largest,  or 


Fig.  7. —  Elementary   Parsons-Type   Steam   Turbine. 

low  pressure,  piston.  In  the  larger  turbines,  this  became  of  consider- 
able diameter,  and,  owing  to  the  necessity  of  constructing  it  with  a 
web,  showed  a  tendency  to  warp,  thereby  bringing  in  contact  the 
dummy-rings  in  the  periphery  of  the  piston  with  .those  in  the  cylinder. 
These  dummy-rings  serve  as  baffles  to  prevent  steam-leakage  past  the 
pistons,  and  their  contact  at  high  velocity  meant  not  only  their  own 
destruction,  but  also  injury  or  destruction  to  the  surrounding  parts. 
A  simple  but  effective  means  of  eliminating  this  trouble  is  shown  in 
Fig.  3.  The  two  smaller  balance-pistons,  easily  made  sufficiently  stiff  to 
prevent  warping  under  any  conditions  of  operation,  are  allowed  to 
remain  upon  the  high-pressure  end,  but  the  largest  piston  is  placed  upon 
the  low-pressure  end  of  the  rotor,  immediately  behind  the  last  ring  of 
blades.  In  this  location  its  effective  area  starts  from  a  smaller  inner 
diameter,  hence  the  required  area  can  be  obtained  with  a  smaller  outer 
diameter.  It  can  be  also  constructed  as  part  of  the  rotor,  and,  therefore, 
has  ample  stiffness  to  prevent  warping.  It  receives  its  steam  pressure 
from  the  same  point  in  the  turbine  as  the  largest  piston  shown  in  Fig. 
7,  which  it  replaces ;  but  the  steam-passage  is  through  holes  in  the  webs 

17 
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of  the  blade  carrying-rings,  which  are  pressed  on  the  rotor  to  obtain 
the  largest  diameter  shown  in  Fig.  3.  Entrance  to  these  holes  is 
through  the  small  annular  opening  in  the  rotor,  visible  in  Fig.  3,  between 
the  second  and  third  barrels. 

As  the  area  of  these  balance-pistons  cannot  be  changed  without 
replacement,  and  as  it  is  not  advisable  to  change  the  blade-angles  after 
the  blades  have  been  correctly  set  in  place,  doubt  may  arise  as  to  the 
possibility  of  calculating  the  thrust  with  sufficient  accuracy  to  obtain 
perfect  thrust-balance.  From  the  construction  of  the  blading,  the  accu- 
racy of  the  blade-spacing  and  blade-angles  can  be  depended  upon.  It 
remains,  then,  only  to  determine,  by  calculation,  the  pressures  at  the 
various  points  in  the  turbine.  It  is  therefore  interesting  to  note  that 
repeated  tests  have  shown  the  pressures  at  different  points  in  tur- 
bines having  correct  blade-spacing  and  angles,  to  be  within  one  per  cent 
of  the  calculated  pressures. 

For  new  installations,  inquiry  is  often  made  as  to  the  steam  pressure 
best  suited  to  turbines.  Taking  everything  into  consideration,  it  seems 
probable  that  the  most  economical  operating  pressure  will  be  found  at 
about  150  lb.  above  atmospheric  pressure  at  the  throttle  valve,  and  that 
a  greater  saving  can  be  effected  by  the  use  of  a  small  amount  of  super- 
heat than  by  increasing  the  initial  pressure  beyond  this  point.  Reliable 
data  shows  the  gain  in  steam  economy,  by  increasing  the  pressure 
from  150  to  i/S  lb.,  to  be  approximately  two  per  cent.;  an  increase  of 
pressure  from  150  to  200  lb.  improves  the  steam  economy  by  approxi- 
mately three  per  cent.  Against  this  should  be  placed  the  increased  cost 
of  piping,  valves  and  boilers,  and  the  loss  due  to  increased  leakage.  The 
selection  of  the  most  economical  steam  pressure,  therefore,  resolves 
itself  into  a  comparison  of  the  cost  of  fuel  and  initial  investment  that 
ought  to  be  made  for  definite  conditions.  Increasing  the  steam  pres- 
sure also  has  a  tendency  to  add  to,  rather  than  reduce,  the  cost  of  tht 
turbine. 

Since  steam  turbines  have  become  better  known,  the  impression  is 
not  so  common,  that  higher  vacuum  is  required  to  obtain  economical 
results  with  this  prime  mover  than  with  reciprocating  engines.  Higher 
vacuum  is  not  required  to  obtain  good  results;  but  as  turbines  are  not 
subjected  to  the  changes  in  temperature,  present  in  the  cylinders  of 
reciprocating  engines,  they  can  utilize  high  vacuum  to  better  advantage. 
The  difference  in  steam  economy,  within  the  range  between  six  inches 
and  three  inches  absolute,  is,  approximately,  five  per  cent,  per  inch. 
The  saving  effected  between  three  and  two  inches  is  approximately 
six  per  cent.,  and  between  two  inches  and  one  inch  approximately  seven 
per  cent.  An  idea  of  the  relative  quantity  of  condensing  water  required 
for  different  vacuums  may  be  gained  by  comparing  that  required  for  the 
usual  operating  vacuums.  For  example:  with  injection  water  of  70" 
F.,  the  usual  temperature  upon  which  condenser  guarantees  are  based, 
it  is  customary  to  figure  upon  using  about  36  lb.  water  per  pound  of 
steam  condensed,  to  obtain  a  vacuum  of  3  inches  absolute,  and  about 
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14  times  this  quantity  is  required  for  a  vacuum  of  two  inches  absolute. 
With  injection  water  of  60*  F.,  which  may  be  considered  the  winter 
temperature,  the  quantities  required  for  the  foregoing  vacuums  arc 
approximately  28  and  34  lb.  respectively.  Having  the  quantity  of 
condensing  water  required,  the  cost  of  fuel,  and  cost  of  water  delivered 
to  the  condenser,  the  vacuum  best  suited  to  the  conditions  under  con- 
sideration may  be  determined.  Theoretically,  the  effect  upon  the  tur- 
bine of  reducing  the  vacuum  below  that  for  which  it  is  designed,  is  to 
reduce  the  capacity  and  to  lower  the  rating  at  which  maximum  economy 
is  obtained.  Turbines,  however,  are  designed  with  sufficient  flexibility 
to  allow  of  varying  operating  conditions  within  wide  limits,  hence  the 
theoretical  reduction  in  capacity  is  not  one  that  need  be  considered 
unless  an  unusual  reduction  in  vacuum  is  contemplated.  In  the  reaction- 
turbine,  for  a  given  initial  pressure,  lower  operating  vacuum  permits 
of  fewer  rings  of  blades ;  likewise  a  smaller  area  of  exhaust-opening. 
Therefore,  the  effect  upon  the  cost  of  the  turbine  is  to  reduce  rather 
than  increase  it;  the  difference,  however,  is  not  sufficient  to  be  of 
importance  in  determining  the  operating  vacuum  desirable. 

Although  much  remains  to  be  determined  concerning  super-heated 
steam,  experience  has  shown  that,  in  turbine  plants,  a  substantial -saving 
in  fuel  can  be  effected  by  its  use.  Steam  consumption  tests  show  that 
the  increment  of  saving  becomes  smaller  as  the  super-heat  is  increased. 
For  50°  F.  superheat  at  the  turbine  throttle,  a  reduction  in  steam  con- 
sumption is  effected,  approximating  7  per  cent.  The  reduction  for  100° 
F.  approximates  10  per  cent,  and  for  150°  F.,  12.5  per  cent  This 
saving  is  due,  in  part,  to  the  maintenance  of  drier  steam,  and  to  a  reduc- 
tion of  skin- friction  upon  the  blades.  As  superheat  reduces  the  weight 
of  steam  required  per  unit  of  power  developed,  its  effect  upon  a  tur- 
bine designed  for  dry  saturated  steam  would  be  to  increase  its  capa- 
city unless  it  caused  a  corresponding  increase  in  volume.  The  in- 
crease in  volume,  however,  is  sufficient  to  maintain  the  capacity  of  the 
turbine  practically  unchanged. 

The  Parsons-type  turbine  is  too  well  known  to  require  detailed 
description.  However,  the  important  position  occupied  by  steam  tur- 
bines in  power-plant  work  insures  interest  in  marked  improvements  in 
details  of  their  construction.  The  turbines  shown  in  Figs.  3  and  8 
have  several  besides  those  already  described  and  among  them  may  be 
mentioned  the  governor-mechanism.  This  is  of  the  hydraulic  type, 
and  the  governor  is  required  to  operate  the  small,  balanced  oil  relay- 
valve  only,  while  the  two  steam  valves,  main  and  by-pass,  are  controlled 
by  a  strong  force  due  to  oil  pressure  of  about  20  lb.  per  sq.  in.,  acting 
upon  a  piston  of  suitable  size.  As  a  turbine  by-pass  valve  opens  only 
when  the  turbine  is  required  to  develop  overload  or  the  vacuum  fails, 
a  good  feature  of  this  governor-mechanism  is  that  this  valve  can  be 
kept  constantly  in  motion,  thereby  preventing  sticking  even  if  called 
into  action  only  at  long  intervals.  Another  feature  of  importance  is 
that  the  oil  supply  to  the  bearings,  and  that  to  the  governor,  can  be 
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inter-connected  so  that  the  governor  will  shut  off  the  steam  if  the  oil 
supply  fails. 

The  speed  at  which  turbo-generators  must  operate  necessitates 
mechanical  construction  different  from  that  found  satisfactory  in  other 
classes  of  electric  generators,  and  also  more  expensive.  Owing  to  the 
compactness  of  these  generators,  however,  and  to  the  small  number  of 
poles,  better  electrical  efficiencies  can  be  obtained. 

The  high  peripheral  velocity  necessitates  the  use  of  stronger  material 
in  the  rotating  parts,  and  special  provisions  must  be  made  for  holding 
the  field  windings  firmly  in  place  and  for  protecting  the  insulation. 
Special  attention  is  given  these  requirements  in  the  generator  shown 
in  Fig.  8,  and  one  of  the  interesting  features  of  its  rotor  is  that  the 
winding  is  placed  in  radial  slots  to  prevent  rubbing  between  adjacent 
conductors,  that  might  cause  injury  to  the  insulation.  The  generator 
referred  to  is  totally  enclosed  to  insure  noiseless  operation,  and  forced 
ventilation  is  provided  by  having  a  small  fan  on  each  end  of  the  rotor. 
If  desired,  the  air  inlets  can  be  piped  through  the  basement  to  the  out- 
side of  the  building  and  a  lower  operating  temperature  thus  obtained. 

An  interesting  application  of  this  prime  mover  is  the  use  of  low 
pressure  turbines  to  operate  with  exhaust  steam  from  reciprocating 
engines.  The  capacity  of  plants  equipped  with  non-condensing  re- 
ciprocating engines  can  be  advantageously  increased  in  this  way.  The 
exhaust  steam  from  a  cross-compound  non-condensing  engine  is*  suffi- 
cient to  develop,  in  a  low  pressure  turbine,  power  equivalent  to  ap- 
proximately 70  per  cent,  of  that  developed  in  the  engine,  and  the 
steam  consumption  of  such  a  turbine,  operating  with  a  vacuum  of 
27  inches  referred  to  30  inches  barometer,  would  be  approximately 
2.25  times  that  of  a  high  pressure  turbine  exhausting  into  the  same 
vacuum  and  supplied  with  the  usual  initial  steam  pressure. 

Vice-President  Simmons: — Gentlemen,  you  have  heard 
the  reading  of  this  very  interesting  paper  by  Mr.  Chilton.  I 
assume  that  Mr.  Chilton  stands  ready  to  answer  any  questions 
which  you  may  have  to  present.  We  have  for  presentation 
papers  on  two  other  types  of  turbine  construction,  and  we 
would  be  glad  to  hear  anything  that  may  be  offered  on  the 
paper  just  read.  If  no  gentleman  has  anything  that  he  wants 
to  take  up,  we  will  proceed  with  the  next  paper  on  the  pro- 
gram, "  Curtis  Turbines  in  Railway  Service,*'  by  Mr.  August 
H.  Kruesi. 

Mr.  Kruesi  read  his  paper. 
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CURTIS  TURBINES  IN  RAILWAY  SERVICE. 
By  August  H.  Kruesi,  Engineer, 

General  Electric  Company,  Schenectady,  N.  Y. 

Less  than  fifteen  years  ago  the  severity  of  street  railway  loads 
called  forth  much  discussion  as  to  the  design  of  steam-engines  for  this 
work,  the  loads  being  compared  to  those  arising  in  rolling  mill  service. 
To-day  we  have  to  deal  with  a  repetition  of  loads  of  the  same  nature 
as  regards  variability  in  connection  with  interurban  and  heavy  traction 
systems  operating  small  numbers  of  heavy  cars  on  infrequent  head- 
way, but  engines  have  been  all  but  superseded,  in  new  plants,  by  steam 
turbines  which  are  so  peculiarly  adapted  to  these  requirements  that 
their  behavior  has  called  forth  little  or  no  discussion  with  reference 
to  variation  in  load.  Nowadays  discussion  of  power  house  operation 
generally  deals  with  the  behavior  of  the  newer  types  of  apparatus 
which  the  turbine  has  called  into  existence,  such  as  superheaters  and 
piping  for  superheated  steam,  condensers,  etc.  Hence  som-  reference 
to  these  features  may  not  be  out  of  place  here. 

Curtis  Turbine  Generators. 

The  peculiar  adaptability  of  the  Curtis  turbine  to  railway  loads, 
which  entail  frequent  variations  in  pressure  and  temperature,  is  in  a 
large  measure  due  to  its  having  no  revolving  parts  subject  to  high 
pressure  or  temperature.  The  parts  subject  to  the  full  pressure  and 
superheat,  where  superheat  is  used,  strainer,  throttle  valve,  valve  chest 
and  valves  are  made  of  cast  or  rolled  steel.  The  process  of  expansion 
to  the  pressure  in  the  wheel  casing,  which  seldom  exceeds  50  pounds, 
reduces  the  temperature  of  the  steam  to  approximately  that  of  satura- 
tion at  the  latter  pressure,  and  it  is  the  general  experience  that  when 
difficulties  in  operation  do  arise  from  high  temperature  the  turbine 
causes  less  concern  on  this  account  than  any  other  steam  apparatus  in 
the  plant. 

Steam  Consumption. 

Fig.  I  represents  tests  made  by  the  Edison  Illuminating  Company 
of  Boston,  on  a  five-stage  s,ooo-kw.  turbine  of  recent  design.  Tabic 
I  gives  results  of  individual  tests. 
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Table  II.*  gives  the  results  of  tests  made  by  the  Commonwealth 
Electric  Co.,  of  Chicago,  on  a  five-stage  9,ooa-kw.  750  r.p.m,  turbo- 
generator. The  very  high  vacuum  obtained  in  these  tests  is  noteworthy 
and  is  probably  due  in  a  large  measure  to  the  surface  condenser  being 
placed  in  the  base  of  the  turbine.  It  is  probable  that  the  figures  given 
in  this  table  represent  the  highest  attainment  thus  far  reached  in  the 
generation  6f  power  from  steam. 

TABLE  II. 


TESTS  OF  9,000-KW.  CURTIS  TURBO- GENERATOR  AT  CHICAGO. 

Turbine  5-stage,  condenser  base,  750  r.p.m.,  generator  4-pole,  9,000 
volts,  3-phase,  25-cycle. 

Load  in  Kilowatts. 

5.374 

8,070 

10,186 

I2,IC3 

13*900 


Gage 

pressure 

lbs. 

Vacuum 
inches. 

Super- 
heat 
degs.  F. 

Wate 

rate 

lb.  per 

kw-Lr. 

182 

29.43 

133 

13.15 

179 

29.35 

116 

13.0 

176 

29.47 

147 

12.9 

182 

29.34 

148 
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Fig.  2. —  AccEPTANXE  Test  on  a  2,000  Kilowatt,  810  r.  p.  m.,  27-Cycle 
Curtis  Turbine. 

Fig.  2  shows  the  results  of  acceptance  trials  on  a  2,000-kw.  4-stage 
810  r.p.m.  turbine,  with  a  6,600  volt  27  cycle  generator,  for  the  Wcst- 
ville  power  house  of  the  West  Jersey  &  Sea  Shore  Railroad  Co. 
The  tests  were  made  at  Schenectady  for  representatives  of  the  pur- 
chaser. The  overload  test  required  some  correction  for  vacuum  on 
account  of  the  condenser  being  defective.  The  other  tests  were  made 
under  contract  conditions. 


*  Presented  by  Mr.  W.  L.  R.  Emmet  before  National  Electric  Light  Assocation. 

Washingtod,  D.  C;,  June,  1907.    . 
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These  tests  indicate  that  the  hourly  steam  consumption  from  no 
load  to  a  point  considerably  beyond  rated  load  follows  a  straight  line 
when  plotted  to  load  and  that  the  total  consumption  of  steam  includes 
a  fixed  amount  (this  being  the  amount  required  to  maintain  the  machine 
at  speed  without  load)  plus  an  additional  quantity  proportional  to  the 
load.  A  high  economy  at  light  loads  requires  that  the  fixed  amount 
required  for  no  load  shall  be  as  small  as  possible.  In  the  tests  on  the 
three  machines  referred  to  above,  it  is  found  that  this  constant  is 
about  12.S  per  cent,  7.1  per  cent,  and  14,2  per  cent,  of  the  steam 
consumption  at  full  load  respectively  and  the  economy  <urvcs  are  cor- 
respondingly flat  over  a  wide  range  in  load.  A  first-class  steam-engine 
and  generator  under  similar  conditions  would  probably  have  a  no  load 
steam  consumption  of  not  less  than  15  per  cent  of  that  required  at 
rated  load.  The  additional  quantity  of  steam  per  kilowatt  over  and 
above  this  fixed  amount  at  no  load  is  12.1-lb.  per  hour  in  the  case  of 
the  Boston  Edison  tests.  Steam  at  the  pressure  and  superheat  em- 
ployed in  these  tests  expanding  to  1.5-in.  absolute  back  pressure  would 
generate  one  kilowatt  for  9.27-lb.  per  hour  in  a  theoretically  perfect 
steam  engine  or  turbine  driving  a  generator  of  unity  efiiciency.  It 
will  be  seen  that,  barring  the  unavoidable  no  load  losses,  the  eflSciency 
of  the  turbine  amounts  to  about  16.4  per  cent,  of  that  theoretically 
obtainable.  This  represents  a  very  decided  step  forward  and  indicates 
that  we  are  approaching  the  practical  limit  of  perfection  in  the  pro- 
duction of  power  from  steam. 
? 

*     Rating  of  Turbine  Generators. 

The  high  speed  of  turbine  generators  necessarily  involves  a  close 
and  compact  arrangement  of  large  masses  of  iron  and  copper  which 
dissipate  relatively  large  amounts  of  energy  on  small  surfaces  and  in  a 
small  space.  To  adequately  ventilate  such  machines,  and  avoid  re- 
peated circulation  of  the  hot  air  in  the  immediate  locality  of  the  ma- 
chine requires  that  cool  air  (generally  from  outside  the  station)  be 
supplied  to  the  generators  in  considerable  quantities.  When  such  pro- 
vision for  ventilation  is  mad  2  it  is  possible  to  continuously  generate 
larger  amounts  of  power  in  individual  machines  and  thereby  very 
materially  reduce,  not  only  the  initial  cost  of  the  station,  but  the  oper- 
ating cost  as  well  The  turbines  were  formerly  designed  to  carry 
approximately  full  load  non-condensing  and  in  consequence  had  a  very 
large  margin  of  output  condensing.  Experience  demonstrates  that  the 
non-condensing  capacity  is  of  little  value.  They  operate  at  all  loads 
without  by-passing  steam  and  the  tests  show  their  economy  to  be 
almost  constant  through  a  wide  range  in  load.  It,  therefore,  is  desir- 
able, in  order  to  reduce  the  capital  and  operating  costs,  to  operate  them 
at  their  highest  economical  output  with  such  a  margin  for  momentary 
excess  loads  as  actual  service  requires  and  with  a  due  reserve  for 
governing  with  a  reasonable  drop  in  vacuum  and  steam  pressure  under 
such  conditions.    Engines  when  designed  for  the  most  economical  pcr- 
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formance  at  rated  load  necessarily  have  a  large  overload  capacity 
but  operate  when  overloaded  at  relatively  very  poor  economy  and  can 
only  be  used  advantageously  at  overloads  for  comparatively  short  peak 
periods.  Generators  for  engines  have  accordingly  been  designed  with 
an  overload  capacity  of  50  per  cent,  for  two  hours  only.  The  funda- 
mental difference  in  this  respect  between  engines  and  the  turbines 
under  discussion  calls  for  an  entirely  different  ratio  of  capacities 
between  generator  and  prime  mover.  Generators  to  be  used  with  the 
turbines  should  permit  the  set  to  be  operated  continuously  at  a  larger 
proportion  of  the  maximum  output  of  the  turbine.  Generators  of  the 
larger  rating  will  show  an  appreciably  better  efficiency  than  those  of 
the  older  rating.  The  economy  of  operating  the  turbine  at  the  larger 
capacity  has  already  been  pointed  out.  Such  a  ratio  of  capacities  nat- 
urally must  change  the  basis  of  rating.  If  the  generator's  continuous 
capacity  is  to  be  made  more  nearly  that  of  the  turbine  a  smaller  margin 
in  temperature  rise  need  be  made  for  protracted  overloads. 

The  advantages  of  this  increase  in  generator  capacity  arc  obvious 
for  power  and  lighting  service  as  well  as  for  large  units  in  city  railway 
service.  Consideration  of  the  load  curves  for  stations  carrying  the 
more  variable  loads  of  interurban  systems  shows  that  it  is  also  desirable 
in  such  service.  For  example,  the  load  curve  of  the  Westville  power 
station  of  the  West  Jersey  &  Seashore  Railroad  for  Sunday,  August  25, 
1907,  is  shown  in  Fig.  3. 
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Fig.  3.— Load  Curves  of  Westville  Power  Station,  West  Jersey  & 
Sea  Shore  Railroad  Company. 

It  represents  a  particularly  heavy  day's  operation  with  extreme 
momentary  loads.  This  station  is  equipped  with  4-2,000-kw.  Curtis 
turbo-generators,  but  the  generators  are  virtually  machines  of  3,Q00  kw. 
on  account  of  being  ventilated  by  forced  blast  taken  from  the  air 
chamber  for  the  air-blast  step-up  and  rotary  converter  transformers. 

The  curve  is  drawn  from  the  hourly  readings  of  integrating  watt- 
hour-meters  and,  therefore,  does  not  represent  momentary  variations. 
The  actual  maximum  out-put  in  each  successive  two  hour  period  is 
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indicated  in  the  figures  immediately  below  the  curve  and  the  number 
of  machines  in  service  by  straight  lines  above  the  load  curve.  The 
maximum  momentary  loads  determine  the  number  of  machines  in 
service  at  any  time  and  these  momentary  loads  are  of  such  extreme 
variation  that  the  same  number  of  turbines  would  be  required  for 
service  regardless  of  the  rating  of  the  generators  within  reasonable 
limits,  but  the  peak  load  lasts  for  five  hours  and  is  equivalent  in  heat- 
ing to  a  steady  load  of  not  less  than  6,300  kw.  so  that  even  in  this 
case  of  an  electrified  steam  road,  with  extraordinary  load  fluctuations, 
machines  limited  to  a  two-hour  overload  basis  would  have  little  or  no 
margin  as  regards  heating  if  limited  to  a  ratio  of  2,000  kw.  generator 
rating  to  3,500  kw.  turbine  output.  Some  margin  is  essential  on  account 
of  the  impossibility  of  maintaining  unity  power  factor  and  the  advan- 
tage of  the  larger  generator  capacity  for  a  given  turbine  would  become 
greater  as  the  station  load  became  larger  and  steadier. 

Governing. 
All  of  the  large  25-cycle  turbines  are  now  equipped  with  hydraulically 
operated  valves  controlled  by  balanced  pilot  valves  connected  to  the 
governor  and  taking  oil  from  the  step  bearing  pumping  system.  These 
governors  and  valves  have  proved  reliable,  permanent  in  adjustment, 
sensitive  and  responsive  to  abrupt  changes  in  load  and  require  very 
little  attention  in  operation.  They  represent  probably  the  greatest 
single  improvement  which  has  been  effected  in  this  type  of  turbine. 
They  are  ordinarily  set  for  2  per  cent,  change  in  speed  and  this 
degree  of  regulation  is  found  sufficiently  large  to  afford  stable  opera- 
♦^ion  in  parallel.  It  is  the  usual  experience  that  after  being  adjusted 
for  the  correct  speed  at  the  factory,  they  seldom  require  alteration  of 
speed  or  regulation  when  new  machines  are  set  up  and  paralleled  with 
machines  of  the  same  type  already  in  operation. 

The  very  considerable  Kinetic  energy  of  these  turbines  and  gen- 
erators (far  exceeding  that  of  the  fly-wheel  and  generator  of  engine- 
driven  sets  of  the  same  capacity)  contributes  very  largely  to  their 
responsiveness  to  extraordinary  fluctuations  of  load  and  to  their  close 
speed  regulation.  As  an  example,  the  3,500  kw.  750  r.p.m.  i3,2oa-voIt 
set  has  a  total  fly-wheel  effect,  WR*,  of  approximately  320,000,  and 
this  represents  at  rated  speed  a  stored  energy  of  30,600,000  ft.-lb.  by 
virtue  of  which  the  machine,  when  working  at  any  load,  can  carry  an 
additional  load  equal  to  the  full  rating  for  about  0.75  of  a  second 
with  a  drop  in  speed  of  3  per  cent,  and  without  additional  steam,  or 
a  momentary  increase  in  load  of  half  the  rating  for  1.5  seconds,  thus 
affording  the  governor  plenty  of  time  in  which  to  act  even  if  it  were 
for  any  reason  sluggish. 

Lubrication. 
The  step  bearings  of  these  machines  are  now  lubricated  with  oil 
instead  of  water  which  was  formerly  employed.    The  change  to  oil 
involves   the   use  of  anr  additional   shaft  packing  where  the  turbine 
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shaft  passes  through  the  base,  but  as  this  packing  has  only  to  seal 
against  the  atmosphere  its  duty  is  relatively  light  and  its  operation 
simple.  The  upper  bearings  of  these  machines  are  now  being  lubri- 
cated under  pressure  from  the  step  oiling  system  dispensing  with  tanks 
and  sight-feed  glasses.  The  pressure  lubrication  enables  the  bearings 
to  be  supplied  with  any  quantity  of  oil  desired.  It  is  found  that  a 
flooded  condition  of  lubrication  in  the  guide  bearings  materially  im- 
proves the  operation  of  the  machines  as  regards  freedom  from  vibra- 
tion. The  oil  is  filtered  continuously  and  an  ordinary  grade  of  min- 
eral engine  oil  is  satisfactory.  Its  specific  gravity  should  be  between 
.855  and*. 860  at  60  degrees  R,  and  its  viscosity  as  determined  by 
Dudley  Pipette  should  be  between  45  and  56  at  100  degrees  F. 

Pressure,  Vacuum  and  Superheat. 

It  will  be  seen  from  the  tests  presented  that  very  noteworthy 
advances  have  been  made  in  the  economy  of  these  machines.  Further 
advance  in  station  economy  can  be  made  by  extending  the  temperature 
range  through  which  the  machine  operates  by  increasing  the  pressure 
and  superheat  of  the  live  steam  and  by  reducing  the  temperature  of 
the  exhaust  steam  through  better  vacuum.  The  Curtis  turbine  has 
no  inherent  limitations  to  the  economical  conversion  of  such  added 
energy  at  either  end  of  the  temperature  scale. 

Steam  working  from  200  lb.  gage  to  28-in.  vacuum  makes  available 
about  5  per  cent,  more  energy  than  steam  at  150  lb.  pressure  while 
it  requires  only  about  0.6  of  i  per  cent,  more  heat,  making  a  theoretical 
gain  of  about  4.4  per  cent,  due  to  this  increase  In  pressure.  The  actual 
improvement  in  the  economy  of  the  turbine  due  to  this  increase  would 
be  about  the  same.  Practically  all  of  this  is  realizable  inasmuch  as 
the  efficiency  of  the  boilers  under  these  two  pressures  would  be  sub- 
stantially the  same. 

The  addition  of  100  degrees  of  superheat  adds  about  4.5  per  cent, 
to  the  total  heat  of  the  steam  and  would  require  an  extra  fuel  expendi- 
ture of  approximately  6  per  cent,  and  makes  a  reduction  of  about  8  per 
cent,  in  the  steam  consumption  of  the  turbine,  resulting  in  a  net  gain 
on  this  account  of  approximately  2  per  cent. 

This,  however,  does  not  represent  the  whole  gain  due  to  the  use 
of  superheat  as  compared  with  ordinary  saturated  steam  operation, 
because  such  steam  is  never  dry  and  a  small  amount  of  moisture  causes 
an  altogether  disproportionate  increase  in  steam  consumption.  The 
idea  may  be  expressed  by  saying  that  the  first  50  degrees  of  superheat 
is  of  appreciably  greater  value  than  the  second  50  degrees.  The  large 
gain  from  superheat  as  compared  with  more  or  less  wet  steam  was 
discussed  at  length  by  the  late  Dr.  R.  H.  Thurston*  as  far  back  as 
1900  in  connection  with  steam  turbine  tests.  While  higher  superheat 
will  undoubtedly  result  in  proportionately  increased  net  economy  its 


♦"The  Steam  Turbine."  R.  H.  Thurston,  Trans  A.  S.M.E.  Vol.  XXII,  Dec.  1900. 
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employment  must  in  a  large  degree  be  dependent,  not  only  upon  the 
load  factor  and  the  size  of  unit  to  be  employed,  but  also  upon  the 
nature  of  the  service  as  regards  severe  and  frequent  variations  in  load, 
in  view  of  the  difficulties  which  have  been  encountered  in  the  prac- 
tical operation  of  superheaters,  steam  piping,  valves,  pumps  and  engine- 
driven  auxiliary  machinery. 

It  seems  probable  that  much  of  the  trouble  which  has  undoubtedly 
attended  the  use  of  superheated  steam  is  due,  not  to  any  want  of 
strength,  but  to  want  of  elasticity  in  the  parts  affected  and  that  they 
are  not  the  result  of  high  temperature  so  much  as  the  unceasing  varia- 
tion in  temperature  incidental  to  the  ordinary  railway  load.  It  is  now 
generally  believed  that  water  may  exist  under  certain  conditions  in 
the  presence  of  superheated  steam  and  if  variations  in  load  cause 
occasional  priming  of  the  boilers  and  water  in  the  steam  piping  the 
resulting  variation  in  temperature  due  to  the  spraying  of  heated  sur- 
faces is  enormously  increased.  The  substitution  of  annealed  steel 
castings  in  place  of  cast  iron  fittings  and  valve  bodies,  the  omission 
of  copper  gaskets  and  copper  alloy  internal  parts  in  valves,  better 
design  of  boilers  and  superheaters,  so  that  the  boilers  will  deliver  only 
steam  and  no  water  to  the  superheaters  and  so  that  water  can  readily 
drain  out  of  the  superheaters  and  pipine:,  are  all  factors  which  will 
permit  the  satisfactory  employment  of  higher  degrees  of  superheat. 

The  low  velocities  in  steam  piping  which  have  become  customary 
by  reason  of  the  pulsating  flow  of  steam  engines  are  not  suitable  for 
superheated  steam.  It  is  essential  that  the  piping  be  made  flexible  to 
the  greatest  practicable  degree  and  this  requires  small  sizes  of  pipe. 
The  steam  pipes  for  Curtis  turbines  will  require  velocities  of  about 
8,500  ft.  per  minute  at  their  maximum  ratings,  based  on  saturated 
steam.  One  hundred  degrees  superheat  will  increase  the  volume  of 
the  steam  about  15  per  cent.,  but  the  .velocity  will  be  substantially  the 
same  on  account  of  the  reduction  in  the  steam  consumption  of  the 
turbine.  The  use  of  higher  pressure  and  superheat  will  be  facilitated 
by  the  introduction  of  steam  turbine  driven  pumps  and  auxiliary  ma- 
chinery, and  a  satisfactory  beginning  has  already  been  made  in  this 
direction  in  the  shape  of  a  high  speed  centrifugal  circulating  pump 
driven  by  a  75  kw.  horizontal  Curtis  turbine  for  the  condenser  of  the 
fourth  2,000  kw.  unit  in  the  Wcstville  power  station  of  the  West 
Jersey  &  Sea   Shore  Railroad   referred  to  above. 

Improvement  in  economy  arising  from  better  vacuum  is  probably 
the  most  easily  attained.  Raising:  the  vacuum  fmm  28  in.  to  28.5  in. 
makes  5  per  cent,  more  cnerg^y  available  and  of  this  the  turbine  realizes 
an  improvement  of  from  0.5  to  0.6  lb.  per  k\v-hr.  at  rated  load,  that 
is  from  2.5  per  cent,  to  3.5  per  cent.,  depending  on  the  economy  of 
the  unit.  Another  way  of  regarding  this  is  to  consider  that  it  adds 
just  so  much  to  the  capacity  of  the  station.  To  improve  the  con- 
densing equipment  is  often  the  easiest  way  to  lighten  the  duty  on 
the  boilers. 
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Mr.  Kruesi  : —  With  reference  to  the  use  of  superheat  as 
compared  with  saturated  steam  operation,  commercially  dry 
steam  is  seldom  less  than  one  per  cent.  wet.  One  per  cent. 
moisture  will  increase  the  steam  consumption  of  the  turbine, 
roughly,  two  per  cent,  so  that  the  use  of  100  degrees  super- 
heat will  really  result  in  a  net  economy  of  more  nearly  four 
per  cent,  as  compared  with  saturated  steam  operation. 

The  saving  indicated  due  to  the  use  of  high  steam  pressure 
would  be  equivalent  to  a  reduction  of  about  eighty-eight- 
tenths  of  a  pound  per  kw.  hour  in  the  water  rate  of  a  tur- 
bine having  a  steam  consumption  of  18.0  lbs.  per  kw.  hour. 
Higher  pressure  reduces  the  volume  of  the  steam  and  per- 
mits the  use  of  smaller  pipes,  the  volume  of  steam  at  175 
pounds  being  12  per  cent,  less  than  at  150  pounds  and  again 
12  per  cent,  less  for  200  pounds  pressure.  It  has  been  stated 
that  the  use  of  higher  pressure  involves  greater  cost  of  boil- 
ers and  piping.  The  difference  between  steel  boilers,  for 
say,  175  pounds,  and  boilers  with  cast  iron  headers  which  are 
sometimes  used  for  150  pounds,  may  be  appreciable,  but  for 
a  range  in  pressure  from  150  pounds  to  200  pounds,  con- 
sidering boilers  made  entirely  of  steel,  this  difference  is  actu- 
ally only  about  three  and  one-half  per  cent.  As  regards  the 
statement  that  an  increase  from  150  pounds  to  200  pounds 
pressure  will  increase  the  cost  of  piping,  the  writer  contends 
that  if  the  piping  is  suitably  designed  for  the  use  of  super- 
heat, it  will  be  equally  as  satisfactory  for  200  pounds  as  for 
150  pounds  at  the  same  cost.  For  the  use  of  superheat  all 
flanges,  fittings,  and  valve  bodies  should  be  made  of  steel  and 
the  thickness  of  such  steel  castings  will  be  determined  by 
foundry  considerations  and  they  will  be  abundantly  strong 
for  200  pounds. 

These  three  possibilities  of  improvement,  while  each  in 
itself  small,  are  nevertheless  worth  striving  for  and  make 
a  total  possible  improvement  aggregating  roughly  eleven  per 
cent,  over  what  is  frequent  practice  to-day. 

Discussion  of  Mr.  Kruesi' s  Paper. 
Mr.  Rcderts: — As  to  superheated  steam,  I  think  that  an 
increase  of  50  lbs.  would  be  advisable;  but  whether  the  boiler 
manufacturers  would  stand  by  the  tubes  or  not  under  those 
conditions  I  question  very  much. 
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I  don't  want  to  say  anything  that  would  be  detrimental 
to  the  turbine.  I  have  quite  a  number  of  nice  things  to  say 
about  it.  There  is  one  thing  that  should  be  pointed  out  to 
you  gentlemen  who  are  contemplating  the  purchase  of  tur- 
bines, and  that  is  that  under  varying  loads  at  varying  steam 
pressures  you  can  depend  upon  the  turbine  to  do  work  that 
a  reciprocating  engine  cannot  do.  We  have  had  some 
trouble  with  our  turbine  installation.  One  was  the  matter 
of  taking  care  of  the  water  of  condensation  in  the  exhaust 
line.  I  contended  that  there  was  no  use  putting  a  pump  to 
work  where  an  ejector  wouldn't  do  any  work,  that  is,  no 
ejector  or  pump  could  pump  against  a  vacuum.  The  proper 
way,  I  contend,  is  to  warm  the  turbine  first  and  then  start 
up.  That  has  been  our  contention  for  some  time,  and  we 
do  it  regularly  now,  and  have  perfect  operation. 

So  far  as  the  variation  of  load  is  concerned,  I  would  like 
to  mention  this  interesting  fact;  that  last  Saturday  we  had 
a  heavy  load  on  our  line  and  we  were  running  seven  300  h.p. 
boilers  with  natural  gas,  the  remainder  of  our  plant,  five  300 
h.p.  boilers  were  being  fired  up  on  coal.  As  we  hadn't  our 
coal  conveyors  in  operation,  this  meant  time.  The  pressure 
went  down  from  150  lb.  to  85  lb.  That  was  just  about  the 
peak  of  the  load  on  Saturday  afternoon.  You  appreciate  the 
situation,  I  am  sure.  We  wondered  what  was  the  matter 
that  we  couldn't  keep  up  steam ;  so  I  had  our  chief  engineer 
go  (Jown  in  the  fire  hole  and  he  found  the  men  were  firing 
their  heads  off  and  couldn't  keep  steam.  I  went  over  to  the 
gis  house  and  found  the  trouble ;  it  was  there  that  our  pres- 
sure went  down  to  85  lb.  of  steam  and  the  engineer  came 
around  to  me  and  asked  me  to  come  into  the  engine  room, 
and  said,  '*  Look  at  that  turbine ;  she  is  a  peach."  The  tur- 
bine was  operating  at  85  lb.  pressure  and  carrying  all  it 
could  carry;  and  our  1,500  kw.  and  800  kw.  reciprocating 
engines  were  working  with  the  valves  wide  open  and  were 
inclined  to  lie  down.  The  value  of  a  turbine  under  such 
circumstances  is  a  feature  worthy  of  notice. 

The    General    Electric    Company    has    asked    permission 

from  us  to  publish  a  chart  that  I  forwarded  to  them  and 

which  proved  of  great  interest.     They  have  decided  to  use 

it  in  their  bulletins.     We  showed  a  heavy  load  on  the  4tn 
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of  July,  varying  on  the  d.c.  end,  from  about  2,500  amperes 
to  about  750  amperes.  We  were  working  at  575  volts  on 
d.c.  end.  We  were  also  running  commercial  incandescent 
lights  at  no  volts  and  city  arc  lights  at  4,400  volts,  and  we 
were  running  a  high  tension  road  at  22,000  volts.  You  can 
see  in  the  chart  they  publish  that  although  we  have  that 
great  variation  in  load,  there  wasn't  a  variation  of  2  volts 
on  the  no  volt  circuit.  So  much  for  the  pleasant  features 
about  the  operation  of  the  turbine. 

Another  thing  I  would  like  to  say  to  you  gentlemen  is 
that  if  you  are  making  any  decision  between  turbines  and 
reciprocating  engines  and  we  will  have  to  come  to  that — I 
would  advise  you  by  all  means  to  avoid  a  water  step-bear- 
ing. The  first  turbine  we  had  had  an  oil  step  bearing  and 
we  had  no  trouble  with  it.  One  trouble  with  our  water 
step-bearing  is  that  though  we  have  practically  pure  water, 
we  consume  eight  gallons  of  water  per  minute,  and  that 
at  6  cents  per  1,000  cu.  ft.  amounts  to  an  expenditure  of 
about  $7  in  24  hours.  That  would  pay  for  quite  a  lot  of 
oil.  Another  trouble  was  that  we  found  that  the  very  slight 
impurities  we  have  in  the  water  seriously  affect  the  face  of 
the  bearings.  I  have  had  this  water  analyzed,  and  find  it 
has  2  grains  of  sulphate  of  magnesium,  7  grains  of  carbo- 
nate of  lime,  and  7  grains  of  sodium  chloride,  per  gallon, 
and  yet  with  that  slight  amount  of  impurity  in  the  water 
we  found  it  was  so  deleterious  to  the  bearings  that  we  had 
to  make  frequent  renewals.  We  have  spent  more  on  those 
turbines  on  renewals  than  on  the  rest  of  our  plant  in  that 
station  in  the  last  twelve  months.  It  is  fair  to  say,  how- 
ever, that  we  had  to  purchase  extra  sleeves,  etc.,  to  be  ready 
in  case  the  turbine  should  need  bearings  renewed.  Then, 
of  course,  there  is  the  expense  of  the  carbon  rings;  but  alto- 
gether I  question  whether  any  engine  builder  would  not  be 
ready  to  guarantee  a  lower  consumption  of  steam  on  a  good 
reciprocating  engine  than  anybody  could  guarantee  on  a 
turbine.  When  it  comes  to  operation,  I  believe  we  would 
stand  by  the  reciprocating  engine. 

Above  all  things,  in  relation  to  a  turbine,  be  careful  about 
your  auxiliaries.  If  I  had  my  way  to  go  over  again  in  put- 
ting a  turbine  into  operation,  and  we  undoubtedly  will  soon 
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put  more  in  operation,  I  would  certainly  not  have  a  steam 
driven  circulating  pump.  I  would  have  a  barometric  tube 
condenser.  We  are  operating  ours  without  a  dry  vacuum  pump 
and  are  getting  from  28  to  28.5  inches  at  1,080  ft.  above  sea. 
level.  That  is  equivalent  to  practically  29  inches.  The  trouble  is 
to  get  your  water  over  without  a  dry  vacuum  pump.  Once 
you  get  the  water  over,  your  vacuum  is  assured.  By  all 
means  put  in  foot  valves  and  you  will  get  along  without 
any  trouble  whatever.  When  you  put  in  your  pumps,  be 
sure  to  put  in  electrically-driven  volute  pumps,  not  steam- 
driven,  unless  driven  by  steam  turbines.  It  is  impossible,  I  be- 
lieve, to  make  any  engine,  no  matter  how  good  it  may  be, 
operate  at  the  required  speed  and  operate  continuously,  and 
give  advantageous  operation. 

I  might  say  more,  but  I  would  rather  not.  *  I  certainly 
recommend  the  turbine  to  your  consideration.  I  thank  Mr. 
Kruesi  for  his  paper. 

President  Adams: — I  think  Mr.  Roberts'  remarks  are 
very  pertinent  to  this  subject. 

Mr.  Mitchel: — We  have  two  turbines  in  operation  and 
use  the  condenser  water  entirely  for  boiler  feed. 

Mr.  Roberts: — The  water  from  the  step  bearing  goes 
into  the  discharge  end  of  the  turbine,  and  is  lost? 

Mr.  Mitchel: — It  runs  into  the  service  connections. 

Mr.  Roberts: — Well,  I  am  sorry  for  you. 

Mr.  Mitchel: — The  surface  condensers  have  been  most 
satisfactory  in  our  case,  and  give  us  the  best  of  boiler  water. 
The  cooling  water  is  very  dirty,  and  we  are  obliged  to  use  a 
surface  condenser  to  get  good  feed  water. 
•  Mr.  Roberts: — Tell  the  other  fellow,  who  may  have  to 
pay  for  his  feed  water,  there  is  required  70  lb.  of  water 
with  the  surface  condenser,  as  against  30  lb.  with  the  baro- 
metric tube  condenser. 

President  Adams: — We  would  like  to  hear  from  Mr. 
Twining. 

Mr.  Twining: — I  am  not  prepared  to  discuss  the  subject 
at  all.  I  dropped  in  here  only  casually,  and  I  am  not  in 
position  to  say  very  much  about  it. 
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Mr.  Hewitt: — Mr.  Chairman,  I  am  hardly  prepared  to 
add  anything  to  this  discussion  of  steam  turbines  at  the  pres- 
ent time.  In  Philadelphia  we  are  using  turbines  with  both 
water  step  bearings  and  oil  step  bearings  and  we  have  had 
no  particular  trouble  with  either  of  them,  except  in  one  in- 
stance where  the  water  was  full  of  sediment  and  the  pas- 
sageways became  clogged.  I  doubt  very  much  if  the 
trouble  Mr.  Roberts  refers  to  is  due  to  the  water.  The 
analysis  which  he  has  quoted  does  not  indicate  a  corrosive 
water.  It  is  probable  there  is  some  other  explanation  of  the 
trouble. 

I  ask  if  any  of  the  gentlemen  have  had  experience  with 
the  exhaust  turbines  or  direct  current  turbines.  At  the 
present  time  I  am  more  especially  interested  in  them. 

Mr.  Henshaw  : —  I  think  it  might  be  interesting  if  the 
recent  speaker  who  advocated  electrically-driven  auxiliaries 
would  expound  a  little  further  on  that  point.  There  are 
some  who  think  they  are  rather  dangerous.  The  final 
efficiency  of  the  electrically-driven  auxiliaries  is  not  as  good 
as  that  of  the  steam-driven  auxiliaries,  and  there  are  also  a 
good  many  reasons  why  it  is  better  to  have  steam-driven 
auxiliaries,  rather  than  to  go  way  around  to  the  secondary 
source  of  power.  As  the  gentleman  is  50  emphatic  in  his 
recommendation  of  electrically-driven  auxiliaries  I  think  it 
would  be  interesting  if  he  would  explain  a  little  further  why 
he  considers  them  the  proper  thing.  I  would  add  by  the 
way,  with  regard  to  the  high  speed  required  for  pumps, 
that  there  does  not  appear  to  be  any  particular  objection  to 
running  pumps  with  turbines,  and  I  have  recently  seen  —  per- 
haps a  number  of  you  have  also  —  boiler  feed  multiple-stage 
pumps  driven  by  steam  turbines  in  the  New  York  Edison 
Waterside  Station,  New  York  City.  I  think  they  also  have 
them  in  the  Brooklyn  Edison  Station. 

Mr.  Roberts  : —  I  must  say  that  our  auxiliaries,  that  is  the 
pumps,  are  driven  by  a  vertical  engine,  and  you  know  that 
when  a  vertical  engine  runs  faster  than  300  revolutions  per 
minute  you  have  what  I  might  advisedly  term  an  unnatural 
speed.  Now,  the  speed  we  want  to  run  at  on  these  pumps  is 
480  revolutions  per  minute,  and  that  is  a  perfectly  natural 
speed  for  an   alternating   current   motor.     It   is  the  ideal 
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speed,  and  when  the  motor  is  running  at  that  speed,  it  is 
runnii>g  just  right.  We  have  to  speed  up  the  engines  occa- 
sionally to  430  or  435  revolution  per  minute  to  get  the  water 
over  the  head.     That  is  why  I  am  in  favor  of  motors. 

We  have  in  another  plant  a  pump  driven  by  a  motor 
where  we,  are  lifting  the  water  15  feet  to  the  pump,  driving  it 
horizontally  750  feet  and  lifting  it  54  feet  at  the  end  of  the 
drive,  and  I  am  quite  sure  we  have  not  been  shut  down  on 
that  plant  four  hours  a  year  on  account  of  any  trouble  with 
our  motor-driven  pump.  The  reason  we  put  in  reciprocat- 
ing engines  there  on  the  Bullroot  pumps  was  because  our 
chief  engineer  wished  to  use  the  steam  for  water  heating 
purposes.  It  might  have  been  arranged  so  as  J:o  have 
avoided  that  and  stilloperate,  and  we  are  sorry  now  that  we 
did  not  do  it.  I  trust  my  explanation  meets  the  gentle- 
man's inquiry. 

President  Adams: —  I  ask  Mr.  Baker  if  he  will  not  kindly 
say  something  on  this  question.  I  think  he  has  some  infor- 
mation on  one  station  that  was  almost  put  out  of  commis- 
sion by  an  electrically-driven  pump. 

Mr.  Baker  : —  I  think  some  of  the  troubles  mentioned  by 
the  speaker  might  be  overcome  by  changing  the  type  of 
pump  and  reducing  the  speed  by  increasing  the  size  or  di- 
ameter of  the  impeller  in  the  pump  which  would  reduce  the 
number  of  revolutions  per  minute,  so  that  it  could  be  easily 
operated  by  an  engine. 

Another  thing  I  understood  Mr.  Roberts  to  say  in  con- 
nection with  the  subject  of  electrically-driven  auxiliaries 
was  that  he  did  not  care  for  economizers.  It  seems  to  me 
there  would  be  a  loss  of  economy  without  economizers,  or, 
in  other  words,  that  he  would  be  feeding  cold  water  into  his 
boilers. 

There  is  considerable  that  might  be  said  on  this  question 
one  way  and  another.  If  any  questions  were  asked  I  would 
try  to  answer  them  but  I  do  not  know  that  I  care  to  say 
more  in  general  discussion. 

President  Adams: — We  have  with  us  Mr.  Dudley  W. 
Farrand  of  the  Public  Service  Railway,  and  we  would  be  glad 
to  have  him  say  something  on  this  subject. 
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Mr.  Farrand: — Mr.  Chairman,  I  did  not  come  prepared 
to  take  part  in  the  discussion  of  this  subject,  but  to  listen 
and  to  learn.  A  number  of  different  phases  of  the  question 
have  been  brought  out,  some  of  which  add  to  our  experience 
and  some  of  which  are  not  very  important.  In  our  system 
we  have  a  variety  of  stations,  and  a  great  variety  of  engines, 
boilers  and  turbines.  As  regards  the  water  step,  we  have 
changed  ours  to  oil,  have  had  no  trouble  whatever  as  far  as 
the  step  is  concerned,  and  we  think  we  get  a  little  better 
results.  We  did  not  have  any  serious  trouble  with  the 
water,  but  we  find  we  do  get  better  results  with  the  oil,  that 
is,  we  are  able  to  run  with  greater  clearance  and  find  the  oil 
a  better  lubricant. 

We  are  using  with  all  Curtis  turbines  a  surface  condenser 
for  the  reason  that  we  have  ample  condensing  water,  but 
not  boiler  water.  We  have  to  buy  our  boiler  water.  With 
the  change  from  water  to  oil  on  the  step  bearing  we  do  not 
get  quite  the  temperature  in  our  condensed  water  as  when 
we  used  water  on  the  steps,  because  we  got  the  heat  units 
out  of  the  step  and  it  is  necessary  to  make  up  that  differ- 
ence in  temperature  as  our  surface  condensers  and  heaters 
were  designed  for  use  with  the  water  step. 

We  have  been  running  one  of  the  turbines  over  three 
years.  The  first  turbine  was  installed  in  an  ordinary  steam 
plant,  and  was  designed  for  175  lb.  pressure  and  we  were 
only  able  to  give  it  140  lb.,  but  allowing  for  the  difference  it 
approximately  meets  its  guarantee. 

We  have  had  a  case  of  generator  trouble  due  to  defective 
insulation,  but  so  far  as  the  turbine  itself  is  concerned  it 
has  had  nothing  whatever  to  do  with  it,  the  trouble  being 
with  the  generator. 

Considering  the  question  of  first  cost,  at  the  present  time 
I  do  not  see  how  any  company  can  afford  to, put  in  anything 
but  turbines  in  the  large  installations.  The  difference  in  first 
cost  per  kw.  would  provide,  a  very  much  greater  capacity,  and 
talking  on  the  investment  side  of  the  question  alone  there  is 
no  doubt  about  the  difference  in  value  of 'the  turbines. 

So  far  as  the  auxiliaries  are  concerned,  I  prefer  to  put  in 
high  pressure  steam  auxiliaries,  of  sufficient  capacity  so  that 
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they  may  be  run  at  slow  speed.  It  seems  to  me  foolish  to 
take  generator  capacity  and  apply  it  to  the  driving  of  auxil- 
iaries, when  you  want  to  use  that  capacity  in  the  service. 
There  are  fewer  complications  with  steam-driven  auxiliaries 
and  they  are  more  reliable.  I  am  not  prepared  to  make  a 
speech  but  would  be  glad  to  answer  any  questions. 

Mr.  Mitchel: — In  the  Edison  Station  in  New'  Orleans,  all 
the  auxiliaries  were  electrically-driven,  but  these  were  taken 
out  and  supplanted  by  steam-driven  apparatus  which  is  now 
in  use.  > 

Mr.  Palmer: — The  Old  Colony  Street  Railway  has  been 
through  a  somewhat  similar  experience.  We  have  some 
10,000  kw.  capacity  in  Curtis  turbines  installed  at  Quincy, 
and  three  500  kw.  machines  installed  in  our  Newport  Lighting 
Station.  We  started  at  Quincy  with  all  auxiliaries  electrically- 
driven,  but  our  experience  was  such  that  when  the  fifth  unit 
was  being  installed,  we  put  it  in  with  steam  auxiliaries.  We 
expected  great  results  from  our  operation  with  electrically- 
driven  airpumps,  etc.,  but  after  some  practical  experience  with 
them,  we  found  it  very  advantageous  to  have  steam-driven. 

You  can  easily  imagine  the  condition  of  the  plant  operated 
entirely  with  electrically-driven  auxiliaries,  after  the  relays 
of  these  auxiliaries  have  operated  and  shut  them  down. 

We  find  the  operation  is  much  more  flexible  where  we  have 
some  steam-driven  units,  and,  besides  that,  we  need  the  steam 
to  heat  up  our  feed  water.  As  to  the  step  bearing  proposition 
we  have  water  in  use  for  the  step  in  one  plant  and  oil  in  the 
other.  We  deemed  it  best  to  use  surface  condensers  at  our 
Quincy  power  plant.  The  feed  water  is  expensive,  as  it  has  to 
be  bought,  and  the  circulating  water  is  salty,  and  it  is  there- 
fore an  object  for  us  to  use  the  surface  condensers.  Our 
step  bearing  water  discharges  directly  into  the  condenser,  and 
we  have  had  no  experience  which  would  lead  us  to  seek  a 
change.  We  can  say  the  same  thing  of  our  oil  step  bearing 
proposition  at  Newport.  The  experience  we  have  had  there 
has  been  equally  gratifying,  but,  of  course,  we  have  to  pay 
for  the  oil,  whereas  in  the  case  of  the  water  lubricated  step 
bearing  we  have  to  add  about  so  much  water  every  day  to  our 
hot  well,  to  make  up,  and  so  we  may  say  that  the  step  bearing 
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water  ccsts  nothing,  and  we  get  a  higher  temperatitre  of  feed 
water  by  the  use  of  it. 

I  would  like  to  ask  Mr.  Kruesi  if  the  figures  that  are  quoted 
for  the  percentage  in  gains  in  economy  for  steam  pressure, 
vacuum  and  superheat,  are  these  which  apply  generally  for 
all  sizes  of  machines;  for  instance,  for  the  2,000  kw.  size, 
5,000  kw.  size,  etc.  As  I  figure  it  out,  you  get  .88  per  cent, 
decrease  in  steam  consumption  for  every  10  lb.  rise  in  press- 
ure.    Does  that  apply  equally  to  all  sizes? 

Mr.  Kruesi: — Substantially. 

Mr.  Palmer: — And  about  one  per  cent,  for  every  12.5 
degrees  of  superheat? 

Mr.  Kruesi: — Yes. 

Mr.  Palmer: — And  that  is  the  latest  information  as  de- 
rived from  your  latest  turbines? 

Mr.  Kruesi: — Yes. 

Mr.  Palmer: — It  is  but  a  comparitively  short  time  ago,  if 
I  am  not  mistaken,  that  the  claim  was  made  of  an  increase 
in  economy  of  one  per,  cent,  for  every  ten  degrees  of  super- 
heat, and  I  have  been  lately  given  some  figures  calling  for  one 
per  cent,  for  every  fourteen  degrees  of  superheat.  I  ask  if 
this  increase  in  economy  in  superheat  applies  also  to  all  ranges 
and  sizes? 

Mr.  Mitchel: — I  ask  Mr.  Kruesi  if  he  will  please  en- 
lighten us,  if  there  is  any  difference  in  economy  between  the 
surface  condenser  and  the  jet-condenser  in  turbine  operation? 

Mr.  Kruesi: — Replying  first  to  Mr.  Roberts  in  regard  to 
the  water  step  bearings,  I  think  I  am  safe  in  saying  there  are 
over  one  hundred  machines  operating  in  various  parts  of  the 
world,  from  Japan  to  South  Africa,  with  water  step  bearifigs, 
and  operating  in  a  satisfactory  manner,  and  several  reports 
have  been  made  here  to-day  of  satisfactory  operation  with 
water.  I  think  Mr.  Roberts'  trouble  was  due  to  the  deposit 
of  salts  on  the  lower  wheel,  due  to  the  spraying  of  the  water 
in  passing  through  the  turbine  base,  which  would  throw  the 
turbine  out  of  balance.  Similar  cases  arose,  in  Cuba,  and  one 
or  two  other  places  where  good  water  was  not  available,  and  it 
became  necessary  to  design  oil  step  bearings  for  these  ma- 
chines.   As  the  manufacturers  of  these  turbines  did  not  want 
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two  or  three  designs  of  step  bearings,  ft  being  essential  that 
the  turbines  should  be  standardized,  they  decided  to  change 
all  new  machines  to  oil  steps  and  that  is  now  the  standard. 
The  sentence  on  page  267  of  my  paper  would  answer  Mr. 
Roberts'  point.  It  is  as  follows :  "  The  step  bearings  of  these 
machines  are  now  lubricated  with  oil  instead  of  water  which 
was  formerly  employed." 

So  you  see  that  Mr.  Roberts'  advice  to  buy  no  turbine  with- 
out oil  step  bearings  really  has  no  present  application. 

As  regards  higher  steam  pressure  it  is  necessary,  I  think, 
to  avoid  drawing  general  conclusions  from  particular  ex- 
periences. Mr.  Roberts  has  had  some  difficulty  with  boiler 
tubes,  and  on  the  other  hand,  any  number  of  instances  might 
be  cited  where  satisfactory  operation  has  been  had  with  boilers 
at  17s  and  190  lb.  pressure  in  connection  with  steam  turbines 
all  over  the  country.  In  the  same  way  I  believe  it  to  be  an 
error  to  condemn  engine-driven  circulating  pumps  because  in 
one  particular  instance  the  pump  was  designed  for  too  high 
speed.  A  circulating  pump  for  the  conditions  such  as  Mr. 
Roberts  had  to  deal  with  can  be  designed  for  a  wide  range  of 
speed,  and  there  is  no  reason  why  it  could  not  be  designed  for 
75  revolutions  if  desired.  That  is  about  the  speed  of  the 
pumps  in  the  Commonwealth  Station  in  Chicago,  the  same 
engine,  driving  the  dry  air  pump  which  of  course  must  run 
at  slow  speed. 

The  question  of  motor-driven  or  engine-driven  auxiliaries 
is  too  large  to  be  entered  on  here  and  will  have  to  be  passed. 
Motor-driven  auxiliaries  are  open  to  the  same  objections  as 
motor  generator  exciter  sets.  The  experience  has  been  that 
they  are  not  free  from  objection.  Sufficient  steam  could  be 
had  for  feed  water  heating  when  motor  driven  auxiliaries 
are  used  by  taking  steam  from  the  first  or  second  stage  of  the 
turbine  at  about  atmospheric  pressure.  All  Curtis  turbines 
are  furnished  with  flanged  openings  so  that  if  any  one  desires 
to  heat  water  in  that  way  it  can  be  done.  It  is  being  done  in 
a  number  of  instances.  The  turbine  uses  the  steam  down  to 
the  pressure  where  you  abstract  part  of  it  at  a  higher  efficiency 
than  most  engines  which  would  be  used  for  driving  auxiliaries 
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so  that  it  would  be  economical  to  use  no  steam-driven  aux- 
iliaries, but  there  are  other  objections,  on  the  score  of  re- 
liability, against  motor-driven  auxiliaries  which  would  off- 
set that.  I  think  turbine-driven  auxiliaries  are  very  desirable, 
and  I  expect  a  very  rapid  increase  in  their  use. 

Mr.  Roberts,  I  think,  made  a  statement  to  the  effect  that 
with  regard  to  liability  of  operation  engines  are  still  to  be 
preferred.  There,  again,  is  danger  in  drawing  general  conclu- 
sions from  a  particular  instance.  It  is  my  observation  of  a- 
large  number  of  plants  in  different  parts  of  the  country,  that 
when  anything  goes  wrong  with  a  new  lot  of  apparatus  which 
accompanies  the  installation  of  the  turbine,  all  the  troubles 
are  laid  to  the  turbine,  whether  it  is  the  fault  of  the  turbine 
or  not.  Many  difficulties  which  are  incidental  to  the  auxiliaries 
are  ascribed  to  the  turbine,  simply  because  they  went  in  at 
the  same  time  as  the  turbine  and  are  involved  with  it.  I  think 
many  of  Mr.  Roberts*  troubles  have  been  condenser  troubles 
and  not  turbine  troubles. 

Mr.  Roberts  read  a  statement  from  a  book  to  the  effect 
that  the  steam  consumption  of  the  engine  is  to  be  preferred. 
I  could  quote  a  statement  from  the  last  report  of  the  Turbine 
Committee  of  the  Edison  Association  to  the  effect  that  the 
economy  of  the  turbine  is  now  better  than  that  of  any  steam 
engine. 

With .  regard  to  the  figures  for  superheat,  pressure  and 
vacuum,  such  statements  as  I  have  made  here  must  naturally 
be  general  statements.  I  could  not  make  any  other  statements 
unless  I  gave  a  table  applying  to  each  particular  turbine.  The 
improvement  to  be  gained  from  a  given  amount  of  superheat 
would  depend  upon  the  size  of  the  turbine  under  consideration, 
because  a  i,ooo  kw.  machine,  for  example,  would  have  a 
water  rate  of  about  20  lb.,  whereas  a  5,000  kw.  turbine  would 
have  a  water  rate  of  about  17  lb.,  and  one  per  cent,  on 
17  lb.  is  different  from  one  per  cent,  on  20  lb.,  naturally,  and 
so  the  statement  I  make  is  general,  and  the  actual  improve- 
ment in  pounds  per  kw.  hour  would  depend  on  the  particular 
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machine.  I  can  make  statements  as  to  the  gains  obtained  from 
superheat,  which  would  naturally  be  different  from  that 
guaranteed.  There  must  be  a  margin  in  the  guarantee.  No 
conservative  manufacturer  will  guarantee  to  the  full  limit  of 
gain  which  he  knows  will  be  realized,  and  that  might  account 
for  the  difference  referred  to  By  Mr.  Palmer.  The  same  is  true 
in  regard  to  the  figures  for  vacuum,  but  these  are  general  state- 
ments which  would  apply  with  a  fair  degree  of  approxima- 
tion to  all  the  larger  sizes  of  Curtis  turbines. 

Mr.  Roberts: — I  wish  to  present  a  quotation  from  a  well 
known  work  on  Steam  Turbines  by  Lester  G.  French,  which 
is  a  recent  publication.  After  a  lengthy  comparison  between 
reciprocating  and  turbine  engines,  the  writer  says : 

"  Comparing  these  figures  with  those  of  Table  XVIII,  it 
seems  probable  that  the  reciprocating  engine  will,  under  ex- 
ceptionally good  condition,  show  a  little  better  economy  than 
the  turbine,  when  running  at  its  most  economical  load;  but 
that  what  we  have  called  the  *  average  high-grade  engine ' 
appears  to  about  equal  the  turbine  in  its  rate  of  steam 
consumption  at  most  economical  loads.  In  the  next  chapter 
the  question  of  variable  loads  will  be  considered." 

A  foot  note  reads  as  follows :  "  In  discussing  the  paper  by 
Parsons,  Story  and  Martin,  before  the  Institution  of  Elec- 
trical Engineers,  May,  1904,  E.  J.  Fox  said :  *  Taking  figures 
of  steam  economy  as  given  by  Mr.  Parsons  for  different  sizes 
of  turbines,  there  is  no  difficulty  whatsoever  in  the  recipro- 
cating engine  giving  equally  good  results  up  to  the  1,500  kw. 
size.  From  100  up  to  1,000  kw.,  the  results  obtainable  with 
reciprocating  engines  are  better.  When  you  come  to  the  1,500 
kw.  size,  there  is  very  little  difference  between  the  two;  and 
finally  with  the  3,000  kw.  size,  I  think  there  is  no  doubt  a 
considerable  difference  in  favor  of  the  turbine.*  " 

President  Adams: — We  will  have  to  call  this  discussion 
closed  and  ask  Mr.  J.  R.  Bibbins,  Engineer  of  the  Westing- 
house  Machine  Company,  to  present  his  paper  on  "  Recent 
Developments  in  Steam  Turbine  Power  Station  Work." 
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RECENT  DEVELOPMENTS  IN 
STEAM  TURBINE  POWER  STATION  WORK 


With  Speqal  Reference  to  the 

Fort  Wayne  &  Wabash  Valley  Traction  Company 

Spy  Run  Station. 

By  J.  R.  BiBBiNS,  Engineer, 
Westinghouse  Machine  Company,  East  Pittsburg,  Pa. 

If  any  one  feature  may  be  said  to  characterize  recent  engineering 
practice  in  turbine  power  plant  construction,  it  is  that  simplification  of 
operating  equipment  which  lowers  investment,  cost,  labor  and  up-keep 
and  the  possibility  of  service  interruptions,  the  while,  preserving  a 
degree  of  working  economy  commensurate  to  the  service  in  view.  The 
underlying  object  is,  of  course,  the  maximum  commercial,  rather  than 
physical  efficiency.  And  this  applies  as  much  to  auxiliary  as  to  prin- 
cipal generating  practice.  A  very  important  factor  contributing  to  this 
desired  simplicity  of  plant,  is  compactness  of  arrangement  such  as  per- 
mits the  subdivision  or  grouping  of  relat'^d  apparatus  more  or  less  on 
the  unit  principle.  Thus,  in  many  modem  stations,  each  unit  is  served 
by  a  certain  group  of  boilers  and  an  independent  set  of  auxiliaries, 
so  that  in  the  event  of  trouble,  the  damage  may  be  entirely  isolated. 
In  one  plant  (Carville),  all  auxiliaries  are  motor-driven,  and  at  start- 
ing, all  motors  of  a  particular  section,  "  pick  up  "  load  with  the  main 
generators  to  which  they  are  connected.  With  this  'system,  the  absence 
of  exhaust  steam  for  feed  heating,  is  made  up  by  the*  use  of  econo- 
mizers. In  the  case  of  the  condenser,  the  old  centralized  plant  has 
developed  not  only  into  individual  units,  but  particularly  condensers 
located  directly  beneath  the  turbine.  And,  owing  to  the  relative  bulk 
of  the  surface  type,  this  has  again  led  to  skeleton  turbine  foundations, 
and  finally,  to  constructions  of  steel  or  reinforced  concrete. 

To  what  an  extraordinary  degree  of  compactness  turbo-machinery 
has  attained,  is  evidenced  by  Fig.  i.  Less  than  one-fourth  of  the 
horizontal  Corliss,  and  less  than  one-third  of  the  vertical,  the  turbine 
in  larger  sizes  require  but  i/20-sq.  ft.  per  generator  h.p.  This  has 
further  brought  about  radical  changes  in  boiler  plant  arrangement  In 
place  of  the  familiar  square  power  house,  divided  equally  between 
parallel  boilers  and  generating  rooms,  the  latter  now  occupies  barely 
one-third  of  the  total,  and  boiler  batteries  are  arranged  at  right  angles 
to  the  turbine  room  to  provide  for  the  otherwise  cramped  boiler  ca- 
pacity without  unduly  lengthening  either  building  or  steam  piping ;  for  ex- 
ample, Carville  station,  Newcastle  (Eng.)  ;  Gould  Street  station,  Balti- 
more; Commonwealth  station,  Chicago;  Waterside  station  No.  2,  New 
York  City,  etc.  In  many  cases,  the  value  and  limitations  of  the  site 
have  even  necessitated  multiple-decked  boiler  rooms,  such  as  Water- 
side No.  I  and  No.  2;  Lots  Road  station,  Chelsea   (London)  ;  Long 
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Island  station,  Pennsylvania  R,R,,  New  York  City;  Kent  Avenue  sta- 
tion, Brooklyn,  etc. 

Another  important  development  has  taken  place  along  lines  calcu- 
lated to  foster  heavy  peak  and  emergency  overloads;  in  the  generator, 
forced  ventilation;  in  the  turbine,  auxiliary  or  secondary  admission  of 
steam  to  assist  on  overloads  without  detriment  to  the  economy  on 
normal  loads;  in  the  boiler  plant,  mechanical  stokers;  and  mechanical 
draft  auxiliaries  to  normal  chimney  draft;  e,  g..  Waterside  station, 
New  York ;  Kent  Avenue  station,  Brooklyn ;  Neasden  station,  London ; 
Carville  station,  Newcastle;  Delray  station,  Detroit,  etc  The  equip- 
ment of  these  stations  thus  provides  exceedingly  valuable  forcing 
capacity.    At  Kent  Avenue,  overloads  of  75  per  cent,  during  peak,  are 
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Fig.   I. —  Compact  Floor  Space  of  Turbine. 

not  infrequently  sustained  on  the  turbines,  and  a  similar  machine  of 
7,500-kw.  capacity  at  Waterside  No.  2  sustained  nearly  100  per  cent, 
overload  during  emergency.  Thus,  an  essential  requisite  of  the  modem 
turbine,  is  unusually  rugged  construction,  even  at  the  expense,  to  a 
certain  degree,  of  fine  economies,  obtainable  at  best  only  under  ex- 
tremely favorable  conditions,  which  are  seldom  obtained  and  never 
maintained. 

The  vital  necessity  of  security  against  total  interruption  has,  in 
the  most  modern  station,  taken  form  in  the  provision  of  an  auxiliary 
storage  battery  floating  on  the  exciter  bus.  This  battery  comes  into 
actual  use  perhaps  only  once  or  twice  a  year,  being  entirely  idle  during 
the  rest  of  the  time.  But,  on  these  few  occasions,  the  importance  of 
uninterrupted  service  usually  far  outweighs  considerations  of  cost  and 
maintenance.  In  the  Gould  Street  station,  Baltimore,  a  recording  chart 
of  exciter  bus   voltage   covering  the   period   of   exciter  breakdowns. 


Digitized  by 


Google 


284 


Engineering  Association. 


showed  not  the  slightest  fall  of  voltage,  due  to  the  instantaneous  sub- 
stitution of  battery  current. 

Combined  Service. 
A  development  of  considerable  importance,  especially  in  th*e  field 
of  moderate  sized  power  properties,  is  the  combination  of  services 
of  different  characters  in  a  single  central  generating  station, —  such, 
for  instance,  as  interu^ban  railway  and  central  stati(Mi  lighting. 
This,  of  course,  has  been  common  practice  where  the  same  kind  of 
'current  is  distributed,  but  by  no  means  general  when  the  services 
have  been  kept  distinct.  A  number  of  systems  have  been  put  into 
operation,  or  projected  within  recent  years  which  embody  this  feature 

fiOOQT 
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Fig.  2.— Typical  Load  Curve. 

of  combined  service.    Of  these,  the  Ft.  Wa3rne  system,  later  described, 
is  typical. 

This  system  possesses  at  least  one  important  advantage  —  the  more 
effective  working  of  boiler  capacity  —  perhaps  the  most  fruitful  field 
for  effort  toward  the  improvement  of  plant  efficiency.  In  the  generat- 
ing room,  the  two  systems  are  presumably  Independent  electrically, 
unless  interconnected  through  a  frequency  changer  which,  although 
complicating  the  equipment  somewhat,  might  prove  invaluable  in 
emergencies.  Steam,  on  the  other  hand,  is  generated  to  meet  the 
average  load  of  both  systems,  irrespective  of  frequency.  This  will  be 
clear  from  a  study  of  load  curves,  Fig.  2,  and  the  accompanying 
analyses,  Table  i  —  data  taken  from  an  actual  system,  such  as  the  Fort 
Wayne,  and  of  about  the  same  size.  The  curves  represent  a  Saturday 
load  only,  but  are  typical  of  other  days.  Note  first  the  relative  loading 
of  generating  units.    For  the  lighting  load,  yielding  a  true  loading 
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factor  (average  -^  maximum)  of  39  per  cent.,  which  is  high,  the  average 
unit  loading  is  but  34.6  per  cent,  of  the  rated  capacity.  But,  the  rail- 
way load  gives  a  unit  loading  of  67.8  per  cent,  rating ;  and  combined, 
the  plant  operates  at  an  average  unit  loading  of  50  per  cent.,  which  is 
also  high,  considering  the  relative  size  of  the  units,  1000  kilowatts. 
This  problem,  of  course,  reduces  to  the  question  —  whether  two  small 
plants  can  be  operated  at  respective  unit  loadjngs  of  34  per  cent,  and  68 
per  cent,  more  efficiently  than  a  combined  plant  of  50  per  cent,  unit 
loading  —  undoubtedly  so.  Fig.  2  shows  in  a  general  way,  how  well 
the  systems  superpose.  Thus,  lighting  load  at  (A)  makes  up  for  the 
early  morning  deficiency  in  railway  load.  During  the  day,  the  situa- 
tion is  reversed  as  at  (B).  In  the  evening,  railway  load  usually  falls 
off  as  lighting  load  increases  (C). 

TABLE  I. 
Analysis  of  Load  Curves  —  Combined  Railway  and  Lighting 

Systems. 


-^ 

Average 

24-hour 

load. 

Kw. 

Average 

load 

when 

running. 

Kw. 

Factors. 

loading 
factor, 

per  cent, 
rating, 

per  cent. 

(2) 

Max. 

factor, 
percent. 

(3) 

True 

loading 

factor, 

per  cent. 

(4) 

Station 

loading 

factor, 

per  cent. 

Saturday, 
Sept.  24. 

Railway 
Lighting. . 

1,058 
692 

1.355 

67.8 
34.6 

11 

S6 
39 

35. 3 
23.0 

(Curve««) 

Station . . . 

1,850   1    

49.9 

85 

55 

3X.O 

Sunday, 
Sept.  25. 

Railway. . 
Lighting. . 

921 
471 

1.034 

SO. 2 
47.1 

75 
133 

6z 
38 

30.6 
15.7 

Station... 

1.392 

53 

88 

53 

23.* 

Wednesday, 
Sept.  28. 

Railway.. 
Lighting. . 

1,050 

634 

i.a30 

61. S 
31.7 

75 
79 

70 
40 

35. 0 

21. 0 

Station... 

1, 68s 

45.4 

7a 

S8 

38 

(i)  Average  load  when  running  -*-  capacity  of  unit, 

(2)  Maximum  demand  from  load  curve  -h  capacit  running. 

(3)  Average  24-hour  load  -+-  maximum  from  load  curve. 

K.(4)  Average  24-hour  load  -*■  station  capacity,  including  one  spare  unit  each  25 
and  60-cycle. 

This  question  is,  however,  best  answered  by  Fig.  3  representing 
the  variation  of  cost  and  efficiency  with  station  loading  factor  average 
load  -^  station  capacity  for  this  same  system.  It  is  notable  that  an  in- 
crease in  the  lo'^er  loading  factor  brings  the  greatest  increase  in 
efficiency.  From  25  to  30  per  cent,  the  decrease  in  operating  cost  was 
15.7  per  cent.;  from  30  to  35  per  cent.,  9  per  cent.  This  shows  that 
considerably  more  is  gained  by  increasing  the  lighting  factor  than  is 
lost  by  decreasing  the  railway,  which,  together  with  the  decreased 
boiler  standby  losses  and  the  good  effect  of  centralization,  represents 
the  net  results  of  the  combination  of  operating  systems.    In  the  one 
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case,  3.1  times  the  average  day  boiler  capacity  is  necessary  to  carry 
the  lighting  peak ;  for  the  entire  plants  but  1.8  per  cent.  This  not  only 
lowers  standby  losses,  but  also  materially  reduces  the  boiler  capacity 
necessary  for  a  given  turbine  output  Thus,  at  Fort  Wayne,  there  is 
installed  but  slightly  over  0.5  boiler  h.p.  per  kw.,  whereas,  the  usual 
allotment  is  0.75  boiler  h.p.  and  over. 
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Fig.  3.- 


%lStation  Load  Factor. 

•Effect  of  Load  Factor  on  Operating  Cost. 


The  Ft.  Wayne  S'tation. 

The  above  notes  serve  to  introduce  the  principal  subject  of  the 
paper  —  a  consideration  of  the  characteristic  features  of  the  new  elec- 
tric service  station  of  the  Ft.  Wayne  &  Wabash  Valley  Traction  Com- 
pany at  Ft.  Wayne,  Ind.  Executed  along  decidedly  novel  lines,  it  pre- 
sents an  unusually  interesting  study  of  the  engineering  possibilities 
of  turbine  plant  construction. 

Service.  Like  many  other  similarly  situated  railway  concerns,  the 
Ft.  Wayne  &  Wabash  Valley  Traction  Company  has  adopted  the  policy 
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of  developing  light  and  power  business  in  connection  with  its  traction 
system  —  serving  both  traction  and  lighting  systems  from  a  central 
power  station,  as  previously  outlined.    In  the  city  of  Ft.  Wayne,  this 


Fig.  4. —  Map  of  Ft.  Wayne  &  Wabash  Valley  Traction  Co.  System. 

business  has  assumed  such  proportions  that  nearly  one-half  of  the  new 
power  station  is  devoted  to  6o-cycle  lighting  equipment  —  the  remainder 
to  25-cycle  equipment  for  traction  purposes.    The  extent  of  the  system 

19 
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is  apparent  from  the  accompanying  map,  Fig.  4.  High  tension  trans- 
mission lines  parallel  the  railway  from  Ft.  Wayne  to  Lafayette  — 
a  total  transmission  distance  of  112  miles  from  the  source  of  supply. 
En  route,  the  lines  touch  Wabash,  Logansport,  Huntington,  Peru,  and 
numerous  smaller  towns,  in  most  of  which  considerable  lighting 
business   is  available.    Along  this  route  are  eleven   rotary  converter 


Fig.  5. —  General  View  of  Station  Showing  Coal  Storage. 

substations  ranging  in  capacity  from  200  to  500-kw.,  totalling  3600-kw., 
or  somewhat  in  excess  of  the  present  station  generating  capacity. 
But  as  the  maximum  demands  from  these  substations  do  not  super- 
pose, owing  to  the  distribution  of  cars,  there  results  at  the  station 
an  unusually  uniform  load  for  traction  work. 

The  site  chosen  parallels   a  small   stream  —  St  Joseph's  river  — 
from  which  the  water  supply  is  drawn  for  both  feed  and  condenser 
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purposes.  Owing  to  the  contour  of  the  country,  the  25  feet  difference 
in  level  between  river  bed  and  station  floor,  was  unavoidable.  A  lower 
location  would  not  only  have  introduced  difficulties  in  coal  trackage, 
but  also  would  have  endangered  the  station  at  periods  of  excessive 
flood,  to  which  the  stream  is  liable. 

Referring  to  the  accompanying  photographs,  Fig.  5  is  a  general 
view  showing  the  coal  bunker  ranging  along  the  building  wall  with 


Fig.  6. —  General  View  of  Station  Showing  Smoke  Flue  Extension. 

Gantry  service  crane.  Underneath  this  coal  bunker,  is  room  for 
machine  shop,  boiler  auxiliaries  and  lavatory.  In  the  distance  is  a  tank 
serving  to  keep  a  constant  head  on  the  high  pressure  pumps. 

Fig.  6  is  a  similar  view  from  the  opposite  end  of  the  building  on 
the  chimney  side,  showing  the  smoke  flue  extension  with  the  pump 
room  beneath;  also  the  free  exhausts  from  the  turbines  and  high 
tension  transmission  outlets. 
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Fig.  7  is  a  general  view  of  the  upper  generating  room  with  the 
various  switchboards  arranged  along  the  side  gallery,  and  high  tension 
switches  and  transformers  at  the  further  end.  This  view  shows  one 
of  the  incidental  advantages  of  the  double-decked  arrangement  in  an 
exceedingly  attractive  and  well  lighted  turbine  room. 
Figs.  8  and  9  show  the  station  in  plan  and  section. 

In  Fig.  10  an  attempt  is  made  to  show  the  steel  supporting  struc- 
ture for  the  turbine  room,  and  the  condenser  arrangement.  This  will 
be  referred  to  later. 

Fig.  II  is  taken  along  the  top  of  the  boilers,  and  shows  the  general 
arrangement  of  the  steam  piping  with  the  lo-inch  header  at  the  left, 


Seitional  View  of  Station. 


superheater  outlet  piping  in  the  foreground  and  blow-off  and  feed 
mains  at  the  ri^ht.  This  view  also  shows  the  steel  air  duct  work 
supplying  air  to  the  generators  from  the  main  longitudinal  duct  at  the 
right  over  the  boilers.  The  hot  air  from  the  generators  discharges 
through  the  flap  door  in  the  foregoing.  The  equipment  schedule  ap- 
pended covers  the  principal  apparatus  in  the  station.  The  principal 
features  of  the  station  may  be  summarized  as  follows : 

(i)     A  two-story,  rectangular  brick  structure  with  side  wings  for 

the    accommodation    of    auxiliary    apparatus,    coal    bunker, 

machine  shop  and  stores. 
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(2)  Generating  machinery  on  second  floor  over  boilers. 

(3)  Structural  foundations  with  concrete  arch  floor  construction. 

(4)  Independent  barometric  jet  condenser  —  moderate  vacuum. 

(5)  Gravity  conduit  system  for  cooling  water. 


Fig.  10. —  View  of  Steel  Supporting  Structure  and  Condenser 
Arrangement. 

(6)  Independent,    direct-driven    exciters  —  common   bus    for   each 

system. 

(7)  Steam    piping  —  simple,    short    and    direct,    with    continuous 

upward  slope  from  boiler  nozzle  to  turbine  throttle. 

(8)  Sufficient   superheater  surface  to  maintain   dryness,  or  mod- 

erate superheat  at  beginning  of  expansion  in  the  turbines  — 
100**  to  125*  at  the  boiler. 

(9)  Mechanical  stoking  with  gravity  fuel  feed. 
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(ii)  6000- ton  (two  months')  coal  storage,  served  by  Gantry  crane. 

(12)  Sfeam  driven  auxiliaries  for  feed  heating. 

(13)  System  of  forced  ventilation  for  turbo-generators. 

(14)  Fireproof     transformer     compartments,     with     transformers 

mounted  on  rolling  trucks  to  facilitate  removal. 

(15)  Remote  control  oil  circuit-breakers  with  time  limit  overload 

relays. 

Essentially  the  station  represents  an  attempt  to  produce  a  power 
property  th^t  will  show  to  best  advantage  in  the  balance  sheet  with  a 
medium  price  coal  —  one  in  which  the  absence  of  engineering  "  frills  " 
for  securing  the  highest  efficiency,  is  compensated  for  by  lower  capital 
cost.  This  should  be  borne  in  mind  in  the  discussion  of  the  operating 
'  results  later  noted. 

TABLE  II. 

Data  on  Power  House. 
Dimensions  of  building,  ground  floor  plan  (47  ft.  by  177 

ft.  2  in.)   8,340  sq.  ft. 

Dimensions  of  condenser  room    (9  ft.  6  in.  by  177  ft. 

2  in.) 

Dimensions  of  pump  room  (8  ft.  by  177  ft.  2  in.) 1419  sq.  ft 

Dimensions  of  heater  and  pump  room   (12  ft.  6  in.  by 

173  ft.) 2,160  sq.  ft. 

Total  area  of  power  house Ii»9i9  sq.  ft. 

Total  area  of  power  house,  single  deck  basis 20,273  sq.  ft. 

Height  boiler  room,  28  ft.  6  in. ;  turbine  room  to  crane 
rail,  21  ft.  7  in. 

Present  capacity,  6o-cycIe,  3,500  kw. ;  25-cycle,  3,500  kw.      7,000  kw. 

Ultimate  capacity  8,500  kw. 

Ultimate  capacity,  entire  plant  max.  rated  overload...       12,750 kw. 

Present  substation  capacity,  1,300  kw.  ultimate 2,600  kw. 

Present  boiler  capacity,  10  400-h.p 4,000  bo.  h.p. 

Ultimate  boiler  capacity,  12  400-h.p 4*800  bo.  h.p. 

Relative  area  — 

Station,  ground  floor  plan i  .39      sq.  ft.  per  kw.  ult 

Station,  single  floor  plan 2.39      sq.  ft.  per  kw.  ult 

Operating  room    (floor   plan) 0.98      sq.  ft.  per  kw.  ult 

Operating    room    (exc.    high-tension    and 

substation  equipment)    0.722    sq.  ft  per  kw.  ult 

Boiler  room  (net  floor  plan) i  .74      sq.  ft.  per  bo.  h.p. 

Total  boiler  room  and  bunker 2. 19      sq.  ft  per  bo.  h.p. 

Boiler  settings  (24  ft.  8  in.  by  23  ft  5  in.).     0.725    sq.  ft  per  bo.  h.p. 

Relative  boiler  capacity,  ultimate 0.56      bo.  h.p.  per  kw. 
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Building.  As  previously  pointed  out,  the  building  construction  in 
turbine  power  plants  is  largely  influenced*  by  arrangement  of  boiler 
equipment.  In  this  case,  it  was  apparent  that  a  somewhat  lower  boiler 
capacity  than  usual  would  be  required  for  the  combined  service.  For 
moderate  sized  units,  a  well  equipped  boiler  room  requires  from  2  to 
2.5  sq.  ft.  per  boiler  h.p.  In  some  extremely  compact  arrangements, 
requiring  as  low  as  1.5  sq.  ft.  per  boiler  h.p.  The  Ft.  Wayne  arrange- 
ment works  out  1.75  sq.  ft.  per  boiler  h.p.    Assuming  a  capacity  ratio 


Fig.   12. —  Cross   Section  of  Turbine  and  Condenser  Arrangement 
Relative  to  Foundation,  Philadelphia  Rapid  Transit  Co. 

of  0.6  boiler  h.p.  per  kw.,  the  floor  area  then  works  out  slightly  over 
one  sq.  ft.  per  kw.  for  boiler  room  alone. 

Now,  for  a  fairly  compact  generating  room  in  a  station  of  this 
size,  from  0.75  to  1.15  sq.  ft.  per  kw.  are  required,  as  will  be  seen 
from  the  comparative  data  on  turbine  stations,  later  noted  (Appendix 
B).  But,  for  the  Ft.  Wayne  plant,  some  provision  had  to  be  made  for 
the  accommodation  of  d.c.  substation  apparatus.  Assuming  one  sq.  ft. 
per  kw.  as  a  reasonable  area,  we  find  that  this  practically  coincides 
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with  the  above  boiler  room  area.    The  designer  thus  had  two  alterna- 
tives :     First,  a  double-decked  power  station,  or  second,  a  building  of 


ie«u   F1.001*    STKUCTUKC    rr  w^tmc  STATl0^r 


Fig.  13. —  Detail  of  Floor  Structures. 

twice  the  area  with  two  equal  sized  operating  rooms  in  parallel  and 
under  one  roof.  That  this  arrangement  would  be  preferable,  from  an 
investment  standpoint,  is  hardly  open  to  question.    As  it  stands,  the 
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building  cost  about  $11.00  per  kw.,  including  additions,  which  is  by  no 
means  excessive. 

Inseparable  from  this  building  arrangement,  is  the  question  of 
structural  foundations,  which  are  entirely  justifiable  in  the  cases  of 
steam  turbines  owing  to  the  absence  of  cyclical  movement  arising  from 
unbalanced  parts  requiring,  in  the  case  of  low  speed  reciprocating  engines, 
the  most  rigid  foundations^  Moreover,  there  was  ample  precedent  for 
this  type  of  foundation  structure,  notably  the  two  turbine  stations  of 
the  Philadelphia  Rapid  Transit  Company.  Fig.  12  shows  a  cross  sec- 
tion of  the  turbine  and  condenser  arrangement  relative  to  foundation. 
Here  reinforced  concrete  columns  20  ft.  in  height  and  10  to  15  inches 
in  section,  support  the  entire  turbine  floor,  as  shown  in  the  drawing. 
These  machines  are  1,500  kw.  capacity,  spaced  14-foot  centers. 

The  floor  structure  of  the  Ft.  Wayne  station  is  shown  in  detail  in 
Fig.  13.  It  consists  of  individual  pairs  of  transverse  plate  girders 
extending  across  the  building  under  each  turbine  bed  plate.  Short 
cross  girders  serve  to  tie  the  longitudinal  girders  together  at  column 
intersections,  the  whole  forming  "  bents "  or  cradles  between  the  sev- 
eral generating  units.  Box  columns  divide  the  building  width  into 
practically  three  equal  spans,  these  columns  rising  between  the  several 
boiler  batteries.  Thus  the  weight  of  the  generating  machinery  is  dis- 
tributed between  two  building  walls  and  two  rows  of  columns.  Only 
in  the  case  of  the  smaller  machines  and  rotaries  does  any  of  the  weight 
fall  upon  the  areas  intervening  between  columns.  In  order  to  insure 
even  settling,  the  precaution  was  taken  of  carrying  footings  for  both 
columns  down  to  practically  the  same  level  so  as  to  encounter  homo- 
geneous strata. 

Boiler  Plant.  It  is  apparent  from  Fig.  13  that  the  location  of  the 
large  turbines  was  chosen  so  as  to  accommodate  under  each  floor 
"  bent  "  a  single  battery  of  boilers.  With  the  small  boiler  units 
chosen,  this,  of  course,  provides  a  larger  turbine  room  above  than  is 
necessary;  but,  by  utilizing  the  excess  floor  space  for  substation  ap- 
paratus, this  disadvantage  is  largely  overcome.  The  floor  plan 
drawing.  Fig.  8,  shows  to  what  advantage  the  space  has  been  utilized 

It  is  noteworthy  here  that  with  larger  boiler  units,  a  far  more 
compact  arrangement  would  be  possible  with  little  increase  in  floor 
span  between  batteries.  Fig.  14  shows  clearly  the  relative  reduc- 
tion in  boiler  area  for  units  ranging  from  500  to  2,000  h.p.  The 
majority  of  these  are  the  standard  B.  &  W.  type  setting,  with  single 
tiers  of  tubes.  In  case  of  a  special  demand  for  stations  of  the 
Fort  Wayne  type,  it  is  quite  possible  that  a  boiler  could  be  obtained 
giving  a  much  narrower  battery  than  with  the  standard  setting,  but 
with  ample  grate  surface. 

This  relative  disposition  of  boilers  and  turbines  evidently  permits 
of  the  simplest  form  of  piping.  Strictly  on  the  unit  principle,  this 
would  involve  but  two  bends,  as  shown  in  the  cross  sectional  drawing, 
Fig.  9.    The  addition  of  an  equalizing  header  running  the  length  of 
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the  building  then,  complicates  the  piping  only  to  the  extent  of  extra 
valves,  fittings  and  hangers,  resulting  in : 

(i)     Most  direct  path  of  steam  from  boiler  to  turbine. 

(2)  Equalizing  connection  to  compensate  for  variations  in  the  rate 

of  steaming  of  boilers  in  service. 

(3)  Provision  for  most  convenient  distribution  of  boiler  capacity 

to  carry  any  load. 

(4)  A  cost  of  $2.50  per  kw.  for  steam  piping,  complete. 

In  the  normal  running  of  the  plant,  effort  is  made  to  keep  those 
boilers  in  service  nearest  to  the  turbines  in  operation,  thus  giving  the 
minimum  distance  of  steam  flow.  When  occasion  arises,  the  plant 
may  be  operated  or  the  unit  system,  valves  in  the  header  between  the 
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Fig.   14. —  Boiler  Room  Area. 

various  risers  being  supplied  for  this  purpose. 

Superheaters  were  installed  principally  for  the  purpose  of  insuring 
thoroughly  dry  steam  at  the  beginning  of  expansion  in  the  turbine. 
Although  the  presence  of  moisture  in  the  steam  system  is  not  encoun- 
tered in  normal  operation,  the  precaution  was  taken  of  delivering 
steam  from  the  boilers  underneath  and  discharging  it  above  the  header, 
so  that  a  continuous  draining  is  provided  from  turbine  throttle  bade 
to  boiler.  This  is  likely  to  be  an  advantage  in  starting  a  section  of 
the  plant  that  has  stood  idle  for  a  time. 

In  the  arrangement  of  the  breeching,  the  main  smoke  flue  might 
have  been  run  inside  the  boiler  room  walls,  thus  avoiding  the  breech 
connection  shown  in  Fig.  9.  This,  however,  would  have  necessitated 
locating   the    condensers    outside   of   the   building.     With   the   present 
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arrangement,  a  ten-foot  space  back  of  the  boilers  is  ample  for  all 
condensing  apparatus,  and  the  space  under  the  external  smoke  flue 
is  utilized  as  additional  boiler  room  area  for  small  auxiliaries,  oil 
filters,  etc. 

Superheated  steam  is  provided  direct  from  the  main  to  all  principal 
auxiliaries  in  the  plant.  This  avoids  an  auxiliary  steam  main.  Ac-  . 
cording  to  customary  practice,  the  auxiliary  main  draws  its  supply 
from  opposite  extremities  of  the  steam  system  so  as  to  avoid  to  the 
greatest  degree  possible,  a  shut-down  of  auxiliaries.  At  Fort  Wayne 
nearly  the  same  security  is  provided  by  connecting  auxiliaries  directly 
into  the  steam  main  at  different  points.  Thus  boiler  feed  pumps  are 
connected  in  duplicate  to  opposite  sections  of  the  steam  main,  each  of 
which  is  supplied  by  at  least  four  boilers.  Similarly,  condenser  pumps 
are  connected  to  the  same  section  of  the  main  as  the  turbines  which 
they  serve.  (See  Fig.  8.)  If  a  turbine  unit  is  disabled,  the  pumps  will 
not,  of  course,  be  needed. 

The  absence  of  economizers  will  be  noted.  These  were  not  con- 
sidered necessary  with  coal  at  $2  to  $2.50  per  ton.  For  feed  heating, 
auxiliary  exhaust  steam  is  entirely  relied  upon  —  all  boiler,  service 
and  condenser  pumps,  also  fan.  and  stoker  engines  contributing  heat 
through  the  medium  of  open  heaters.  Exciters  are  direct-driven,  as 
later  noted.  Nevertheless,  a  feed  temperature  of  i6d'  to  180*  is  ob- 
tainable during  the  day,  and  200**  at  night.  This  feed  is  drawn  from* 
the  hot  condenser  discharge  tunnel  and  delivered  to  the  elevated  tanks, 
shown  in  Fig.  10,  which  provides  a  static  head  on  the  heaters  and 
is  of  sufficient  capacity  to  supply  the  plant  for  three  hours  at  full  load. 
Similarly,  the  heaters  are  elevated  a  few  feet  to  insure  a  positive  lift 
of  feed  pump  valves.  With  this  feed  system,  boiler  cleaning  is  not 
necessary  oftener  than  at  monthly  intervals. 

Mechanical  stokinc?  was  adooted,  not  onlv  to  minimize  labor  cost, 
but  also  to  provide  ample  forcing  capacity  for  peak  loads  or  emer- 
gencies. With  TTockinpr  Valley  screenings,  three  men  can  handle, 
without  difficulty,  ten  boilers,  or  1,3.30  boiler  h.p.  each.  Hand  firing,  for 
the  same  capacity,  would  require  ten  firemen  and  two  water-tenders,  or 
400  boiler  h.p.  per  fireman,  a  reduction  of  60  per  cent.  Present  boiler 
room  labor,  averaging  $11.75  P^r  12-hour  shift,  would  be  increased  to 
about  $28  per  shift,  providing  12-hour  shifts  could  be  maintained. 

Condenser  Plant.  The  character  of  river  water  had,  of  course,  an 
important  bearing  on  the  design  of  the  condenser  svstem.  Although 
carrying  considerable  sediment  at  times,  the  water  is  extremelv  soft 
and  develoos  no  hard  scale  even  after  many  weeks  of  continuous 
running.  This  annulled  the  principal  advantage  of  the  surface  con- 
denser; viz.,  return  of  pure  exhaust  steam  for  feed  water.  The  25-foot 
difference  in  level  between  ground  floor  and  low  water  made  one  of 
two  condenser  systems  imperative : 
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(a)  Surface  condenser  with  continuous  pipe  loop  (balanced  water 

column),  with  power-driven  circulating:  pumps  to  overcome 
fluid  friction. 

(b)  Barometric  jet  condensers  mounted  near  the  level  of  turbine 

exhausts  with  tail  pipes  extending  downward  to  the  normal 
river  level,  with  power-driven  circulating  pump  to  overcome 
excess  barometric  head. 

With  the  former,  auxiliary  dry  vacuum  pumps  would  be  imperative 
in  order  to  prevent  the  condensers  from  becoming  air-bound,  or 
losing  their  vacuum  altogether  through  air  leaks  in  the  water  system, 
thus  adding  another  auxiliary.  Moreover,  the  surface  t3rpe  of  plant  is 
extremely  bulky  and  would  have  seriously  interfered  with  the  "  double- 
deck"  layout. 

On  the  other  hand,  the  barometric  type  fits  particularly  well  into 
the  scheme.  The  condenser  head  may  be  suspended  beneath  the  tur- 
bine where  its  most  bulky  part  is  out  of  the  way.  The  tail  pipes  may 
then  be  carried  down  at  any  angle  or  turn  sufficient  to  clear  necessary 
obstructions.  Thus,  the  Q.s-foot  area  way  which  would  ordinarily  be 
provided  in  the  rear  of  the  boilers  is  conveniently  utilized  as  operating 
space  for  all  condensing  *  apparatus. 

With  the  anangement  employed,  as  shown  in  Figs.  8  and  9,  a 
difference  of  about  47  feet  exists  between  the  condenser  head  and  low 
water  level.  This,  however,  does  not  interfere  with  the  operation  of 
the  condensers,  ds  a  partial  void  simpiy  results  in  the  upper  part  of  the 
barometric  column. 

The  use  of  twin  condenser  units  permits  the  use  of  less  bulky 
apparatus,  and  also  makes  it  possible,  in  the  event  of  the  disablement 
of  one  side,  to  continue  operation  on  the  other  with  reduced  vacuum. 
Long  stroke  reciprocating  pumps  \/ere  chosen  for  this  purpose  instead 
of  high  speed  centrifugal  pumps,  as  being  best  suited  to  the  high  lift  — 
sixteen  feet.  With  this  t3n>e  of  pump,  a  small  air  chamber  will  suffice 
to  carry  over  the  moment  of  reversal  without  any  "dip"  in  vacuum, 
which  would  otherwise  accompany  the  non-uniform  flow  of  injection 
water.  This  equipment  without  dry  vacuum  pumps,  yields  a  vacuum 
during  warm  weather  of  about  26.5  to  27  inches  at  full  load  (referred 
to  30-in,  barometer).  Its  simplicity  and  ease  of  up-keep,  is  apparent 
especially  in  view  of  the  low  cost  —  about  $2.50  per  kw.,  including 
pumns  and  piping,  but  no  tunnel  work. 

Water  is  conducted  to  and  from  a  screen  house  on  the  river  bank 
entirely  by  gravity  through  a  double-duct  concrete  conduit.  At  the 
river  a  double  screen  prevents  debris  from  entering  the  intake,  which 
is  at  right  angles  to  the  current,  while  the  discharge  is  down-stream. 
This  conduit  system,  of  course,  necessitated  considerate  excavation  in 
the  rear  of  the  boilers.  The  two  retaining  walls  y.ert  then  reinforced 
at  intervals  by  transverse  stiff ener  arches  snrung  across  the  nit. 

Coat  Storage  and  Handling.  The  Ft.  Wayne  plant  uses  normally 
about  100  tons  of  coal  per  day.    In  the  provision  for  coal  storage,  an 
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elevated  bunker  of  relatively  small  capacity  (400  tons)  fulfils  all  re- 
quirements for  gravity  feed.  Even  this  would  tide  the  plant  over  a 
period  of  at  least  three  days  in  case  of  failure  of  coal  handling  appar- 
atus. The  main  storage  yard  will  contain  about  6,000  tons  —  sufficient 
for  two  months'  supply,  but  only  about  4,000  tons  is  ordinarily  held 
in  stock,  except  in  case  of  impending  fuel  shortage.  Fig.  5  shows  the 
Gantry  crane  serving  this  storage  yard.  It  combines  the  function  of 
unloader,  crusher,  elevator  and  distributor.  Its  efficiency  is  attested 
by  the  fact  that,  while  its  normal  capacity  is  considered  to  be  one 
50-ton  car  'per  hour,  the  operators  have  unloaded  a  40-ton  car  in  sixteen 
minutes,  and  a  maximum  of  eleven  cars  (500  tons)  in  a  short  working 
day.  The  crane  is  electrically  operated  from  a  single  controller  tower 
by  one  man. 

Generating  Plant,^  The  two  sections  of  the  generating  plant, 
25-cycle  and  60-cycle,  are,  of  course,  separated  electrically,  and  each, 
therefore,  controlled  by  a  separate  switchboard.  Two  additional  boards 
control  the  rotary  converter  output  for  both  25-cycle  and  6(>-cycl< 
systems,  the  latter  consisting  of  a  d.c.  power  circuit  for  elevators  and 
other  intermittent  power.  A  fifth  board  controls  the  exciters.  With 
perhaps  the  exception  of  the  exciters,  the  generating  plant  is  quite 
standard  throughout.  In  place  of  the  usual  steam-driven  exciter  unit, 
with  motor-driven  duplicate,  each  generating  unit  is  provided  with  its 
own  direct-connected  exciter,  all  generating  at  the  same  voltage  — 125 
volts.  Each  exciter  has  sufficient  capacity  to  carry  two  generators. 
All  may  be  connected  to  a  common  bus,  as  an  emergency  condition. 
Normally  the  exciters  for  the  25  and  60-cycle  generators  are  separated 
to  permit  the  use  of  independent  voltage  regulators. 

Assuming  the  case  of  instantaneous  fluctuating  loads,  the  voltage 
regulation  Of  a  direct-connected  engine-generator-exciter  unit,  is  not,  of 
course,  comparable  with  that  of  steam-driven  exciters,  due  to  cumula- 
tive drop  in  speed  and  voltage.  Of  the  three  systems,  (a)  independent 
steam-driven  exciter,  (b)  independent  motor-driven  exciter,  (c)  exciter- 
driven  by  prime  mover,  the  first  undoubtedly  gives  the  best  results. 
But  with  the  use  of  the  automatic  voltage  regulator,  the  three  are 
brought  practically  to  an  equality. 

This  subdivision  of  exciter  capacity  assures  uninterrupted  service 
to  a  degree  quite  impossible  with  the  usual  arrangement  of  independent 
exciters,  and  almost  to  the  same  degree  as  the  standby  storage  battery 
quite  frequently  employed  as  an  insurance  against  current  interrup- 
tions. With  half  the  exciters  in  the  station  inoperative,  there  would 
still  be  ample  capacity  remaining. 

These  direct-connected  exciters  add  2.6  per  cent,  to  the  expense  of 
the  main  generating  unit.  A  detailed  comparison  of  the  total  cost 
of  the  exciting  plant,  as  compared  to  tne  cost  of  an  inequivalent  inde- 
pendent exciting  plant,  including  reserve  unit,  shows  some  20  per  cent, 
in  favor  of  direct  drive. 

All  the  generators  draw  their  supply  of  ventilating  air  from  a  sheet 
Steel  duct  running  the  length  of  the  plant  above  and  in  front  of  the 
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boilers.  This  has  served  its  purpose,  but  a  positive  pressure  fan  has 
been  installed  as  an  auxiliary  to  accelerate  the  air  flow  during  certain 
prevailing  winds  when  the  required  draft  is  more  diffieult  to  maintain 
through  the  long  supply  duct.  This  system  of  positive  generator  ven- 
tilation has  the  advantage  of  maintaining  low  generator  temperatures 
the  year  around,  while  by  means  of  the  fan  auxiliary  a  large  excess  of 
air  can  be  supplied  to  any  of  the  units  that  may  be  for  any  reason 
abnormally  overloaded.  In  other  words,  the  fan  blast  may  be  regarded 
as  a  generator  auxiliary.  It  makes  possible  greater  generator  over- 
loads. 

Turbines.  In  some  large  turbine  plants  of  recent  design  where 
considerable  distance  must  necessarily  intervene  between  switchboard 
operator  and  turbine  throttle,  it  has  been  found  desirable  to  control 
the  running  speed  entirely  from  the  switchboard  by  a  small  motor- 
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driven  mechanism  connected  to  the  governor.  This  system  has  un- 
doubtedly advantages  from  an  electrical  standpoint  in  synchronizing 
and  distributing  load.  Yet  in  compact  stations,  such  as  Ft.  Wayne, 
it  seems  a  better  plan  to  commission  the  engineer  in  charge  with  entire 
authority  over  the  mechanical  equipment,  as  is  the  case.  All  speed 
adjustments  are  taken  care  of  at  the  individual  governors  by  the  engi- 
neer or  from  the  switchboard. 

Designers  of  large  plants  also  tend  to  concentrate  in  a  continuous 
return  cooling  and  filtering  system,  the  usual  independent  oil  system 
used  on  these  turbines.  At  Ft.  Wayne,  however,  the  independent 
system  has  been  used,  largely  with  the  intention  of  isolating  trouble  in 
so  important  a  function  as  the  lubrication.  Each  turbine  has  its  own 
oil  pump,  cooler  and  strainer  reservoir,  all  of  which  apparatus  is  readily 
accessible  from  the  engine-room  floor.    When  desired,  however,  the 
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oil  may  be  entirely  drained  out  of  any  of  the  machines  into  the  filter 
below  where  it  is  screened,  washed  and  returned  by  a  small  steatft 
pump. 

Operation.  Owing  to  tHe  brief  period  in  which  the  Spy  Run  station 
has  been  in  operation,  it  is  not  possible  to  analyze  very  accurately  either 
the  operating  efficiency  or  the  operating  costs.    Moreover,  considerable 
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extensions  are  under  way,  which  will  materially  increase  the  loading 
factor  of  the  station.  During  the  month  of  June,  the  Ft.  Wayne 
station  turned  out  24  per  cent,  of  its  rated  output.  Fig.  15  shows  a 
typical  daily  load  for  Saturday,  the  loading  factor  from  which  is  about 
33  per  cent,  of  24-hour  capacity.  The  dotted  line  represents  the  rail- 
way load  alone,  and  for  uniformity,  could  hardly  be  improved.  Com* 
20 
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bjned  with  the  lighting,  the  station  is  still  loaded  very  efficiently,  with 
the  result  that,  while  there  is  but  little  advantage  from  the  traction  stand- 
point, by  combined  operation  the  lighting  system  is  greatly  improved. 
Here  arises  the  greatest  gain  from  the  combined  system.  Following 
these  load  characteristics  through  the  month,  we  find  little  change  in 
the  relative  load  from  day  to  day.  Fig.  i6  shows  lighting,  traction  and 
total  load  for  the  month  of  June.  It  is  noticeable  that  the  regular  drop 
in  Sunday  lighting  load  is  usually  made  up  by  the  increased  Sunday 
railway  load,  which  will  generally  be  the  case  on  all  holidays. 

Now,  taking  this  month  as  a  basis,  we  may  predict  with  some 
degree  of  certainty,  the  change  in  operating  efficiency  and  cost  with 
the  improved  loading  factor,  by  applying  data  from  the  similarly 
equipped  and  operated  system  previously  noted  in  Figs.  2  and  3.  This 
data  was  obtained  at  a  time  when  the  system  had  developed  to  just 
about  the  same  extent  as  the  present  Ft.  Wayne  system.  Assuming 
the  average  loading  factor  of  a  normal  lighting  system  to  be  in  the 
neighborhood  of  23  per  cent,  this  data  shows  a  reduction  in  operating 
cost  of  nearly  30  per  cent,  (to  0.3!?  cents  per  kw-hr.)  by  increasing 
the  loading  factor  to  33  per  cent,  of  the  output  capacity  of  the  station. 
Owing  to  extensions  in  city  and  suburban  traction,  a  loading  factor 
of  40  per  cent,  at  least,  may  be  expected  at  Ft.  Wayne.  It  is,  therefore, 
evident  that  an  extremely  low  power  cost  may  be  anticipated.  How 
much  the  various  mechanical  contrivances  around  the  station  have 
contributed  to  the  low  cost,  is  shown  by  the  fact  that  the  labor  cost 
for  the  entire  station,  including  coal  handling,  averages  but  $34.60  per 
12-hour  shift,  equivalent  to  6.12  cents  per  kw-hr.  at  33.5  per  cent 
loading  factor,  which  is  considerably  lower  than  the  usual  figure  in 
steam  plants.  Even  this  could  be  reduced  about  10  per  cent  at  the 
present,  as  several  men,  in  training  for  outside  service,  are  now  main- 
tained upon  the  regular  station  j)ay-rolI. 

Costs.  In  the  final  analyses  of  the  ultimate  cost  of  power,  fixed,  or 
capital  costs,  of  course,  have  an  important  bearing,  and  it  is  in  this 
regard  that  the  type  of  station  exemplified  in  that  previously  described, 
exerts  the  strongest  influence.  In  the  preceding  discussion,  it  has  been 
the  object  to  show  wherein  the  double-decked  station  has  made  the 
greatest  advance  along  engineering  lines.  Owing  to  the  absence  of 
many  refinements,  it  is  evident  that  the  maximum  possible  efficiency 
could  hardly  be  obtained.  In  compensation,  we  should  look  for  a  con- 
siderable reduction  in  the  capital  charges  in  order  to  bring  the  total 
cost  of  the  power  generated  to  as  low  a  point  as  would  result  from 
the  use  of  a  more  efficient  plant.  This  proves  to  be  the  case  with  the 
Ft.  Wayne  station. 

Analyses  of  the  total  power  costs  from  modem  steam  plants  of 
5,000  to  10,000,  kw.  capacity,  show  that  the  capital  costs,  including 
interest  and  depreciation,  amount  to  about  50  per  cent,  of  the  total 
For  such  high  grade  stations,  with  thoroughly  modern  equipment,  we 
should  expect  an  investment  cost  of  from  $150  per  kw.  in  the  smaller, 
down  to  $100  per  kw.  in  the  larger  sizes.  In  a  few  very  large  stations, 
the  investment  cost  has  been  less  than  $100  per  kw.,  but  for  stations 


Digitized  by  LjOOQIC 


Bibbins:  Steam  Turbine  Power  Station  Work        305 

under  10,000-kw.,  it  very  rarely  occurs  that  the  cost  is  below  the  above 
figure.  The  Ft  Wayne  station  is  thus  unique  in  having  set  a  new 
standard  for  power  station  cost  which  may  well  be  emulated  in  cases 
where  turbine  machinery  is  applicable.  The  following  table  shows 
the  cost  of  the  complete  station,  exclusive  of  substation  apparatus,  but 
including  main  line  transformers  —  a  total  of  $66.25  per  kw.  gener- 
ating capacity. 

TABLE  III. 

COST   OF   COMPLETED    POWER    STATION. 
8,500  KW. 

No  Substation  Apparatus. 


Building:  Including  general  concrete  and  steel  work,  gal 
leries,  coal  bunker,  smoke  flue,  condenser  pit.  coal  storage 
pit,  etc 

Gtn^rating  Plant:  Including  turbines,  generators,  exciters, 
cables,  switchboards,  transformers  and  ventilating  ducts.  . . 

BoiUr  Plant:  Including  boilers,  superheaters. stokers,  piping, 
pumps,  heaters,  settings,  breechings  and  tank..        

Condenser  Plant:  Including  condensers,  pumps,  piping,  free 
exhausts,  water  tunnels  and  intake  screen 

Coal  Handling  Plant:  Including  Gantry  crane,  crusher,  mo- 
tors and  track 

Erection  Superintendence,  Engineering  and  Miscellaneous .... 


Total,  excluding  property  and  siding $563  ,520        $66  25 


Cost. 


$93.ai7 

259.711 

xi8i3X3 

33.790 

7.990 
50,500 


PerKw 


$10  97 
30  5S 
13   9a 

3   98 

O  94 
5  94 


In  this  summary,  the  building  cost  is  iiatu rally  high,  owing  to  the 
large  amount  of  structural  material  necessary.  On  the  other  hand, 
boiler  and  condenser  costs  are  extremely  low  for  reasons  previously 
set  forth. 

Using  as  a  basis  the  above  costs  and  the  rate  of  variation  with 
loading  factor  already  shown  in  curve  form,  Fig.  3,  the  ultimate  total 
cost  of  power  at  different  loading  factors,  may  now  be  predicted; 
in  other  words,  the  total  financial  result  of  station  operation.  Fig.  17 
has  been  prepared  along  these  lines.  Fixed  charges  are  dealt  with 
entirely  above  the  horiontal  line,  and  operating  costs  below.  The  total 
power  cost,  at  a  given  loading  factor,  is  then  represented  by  the  total 
vertical  distance  between  the  two  outer  curves.  These  fixed  costs  are 
based  upon  the  following  assumptions: 

(a)  Bond  interest  and  taxes  7      per  cent. 

(b)  Sinking  fund,  equivalent  to  6.53  per  cent,  depre- 

ciation*        4-2  per  cent. 

(c)  Total  fixed  charges  on  capital  cost 11. 2  per  cent. 


♦  Depreciation  determined  by  summing  the  depreciation  on  the  several  parts 
of  the  plant,  as  follows :  Building,  3  per  cent. ;  boiler  plant  and  coal  handling 
apparatns,  10  per  cent. ;  condensing  pant,  6  per  cent ;  generating  plant,  7.6 
per  cent. ;  general  average,  6.43  per  cent 
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From  these  curves,  Fig.  17,  the  total  cost  of  power  at  the  presew 
station  loading  factor,  24  per  cent.,  is  0.85c  per  kw-hour.  At  33 
per  cent,  loading  factor,  the  total  cost  would  be  0.62c.  per  kw-hour 
and  at  a.  possible  loading  factor  of  50  per  cent,  0.5c.  per  kw-hour. 
This,  the  author  ventures  to  say,  is  a  result  which  it  will  be  difficult  tc 
duplicate  in  anv  station  of  expensive  construction  burning  the  medium 
grade  of  bituminous  coal  at  reasonably  near  the  same  cost  per  ton 
It  is  the  ultimate  result  that  proves  the  correctness  of  the  engineering 
principles  involved  in  the  design  of  the  station. 
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Fig.   17.— Variation  in  Power  Cost. 

Comparative  Data.  As  extreme  compactness  is  one  of  the  striking 
features  of  the  Ft.  Wayne  station,  it  is  instructive  to  note  its  relative 
position  in  this  regard  to  other  turbine  stations,  of  both  smaller  and 
larger  capacity,  now  in  operation.  To  this  end,  Table  No.  IV  (see  Ap- 
pendix B),  and  Fig.  18,  have  been  prepared,  the  former  comprising  the 
principal  data  on  the  various  stations.  In  the  latter,  the  curves  show 
principally  the  element  of  space  occupied  The  lower  curve  represents  net 
generating  room  area,  exclusive  of  switchboard  room;  i.  e.,  the  actual 
space  devoted  to  generating  machinery  and  the  necessary  auxiliaries.   It 
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is  instructive  to  observe  that  there  is  little  to  choose  between  the  hori- 
zontal and  vertical  types  of  turbines,  the  facts  pointing  to  the  former  if 


20  90  40  00  60  70  aO 

station  O«pftotty  (  Rated )  K .  W .  Ttioasnnds 


0  K) 

Fig.  18. —  Curves  Showing  Relative  Space  Occupied. 


anything,  as  tending  to  secure  the  most  compact  construction.  This  is 
principally  due  to  the  fact  that  there  is  usually  room  for  surface  con- 
densing apparatus  directly  beneath  the  turbine  within  the  skeleton  or 


Digitized  by 


Google 


3o8  Engineering  Association, 

structural  foundations,  while  the  vertical  type  turbine  requires  extra 
floor  space  for  condensing  apparatus  and  auxiliaries,  except  when 
sub-base  •condensers  are  used.  Even  then  the  advantage  is  not 
materially  greater.  For  instance,  the  Bennings  Station,  Washington, 
which  seems  to  be  relatively  the  most  compact  of  its  kind  using  base 
condensers,  appears  on  the  plot  as  not  materially  lower  than  the 
average  station;  while,  on  the  other  hand,  Boston  Edison,  containing 
the  same  type  of  condenser,  appears  to  considerable  disadvantage, 
largely  owing  to  the  arrangement  of  the  boiler  and  auxiliary  plants. 
In  this  comparison,  the  Ft.  Wayne  station  easily  approximates  the 
average. 

The  second  curve  shows  the  relative  ground  floor  area  of  the  total 
plant  as  installed,  whether  single,  double  or  triple-deck.  Here  a  great 
discrepancy  appears,  owing  to  the  wide  difference  in  arrangement  of 
boiler  rooms.  In  this  respect,  the  comparative  data  serves  hardly 
more  than  a  record.  Here  the  Ft  Wayne  station  appears  to  the  great- 
est advantage  —  showing  the  same  relative  compactness  as  stations 
some  four  or  five  times  its  capacity. 

In  many  of  these  stations,  economizers  are  provided  for  on  the 
boiler  floor;  in  others,  on  a  separate  floor  or  gallery  above.  Hence, 
comparison  can  best  be  made  on  a  single-deck  boiler  or  generating 
plant  throughout.  In  the  diagram,  all  of  the  multiple-deck  plants  are 
also  designated  on  the  single-deck  basis,  and  the  results  are  at  wide 
variance.  But  here  again  the  Ft.  Wayne  station  compares  favorably 
with  stations  many  times  its  capacity,  so  that  from  all  standpoints, 
the  constructive  scheme  employed,  seems  well  taken. 

For  purposes  of  comparison,  a  number  of  large  engine-driven  plants 
have  been  added  to  the  diagram  —  Waterside  station  No.  2  appearing 
to  be  the  most  compact  in  spite  of  the  triple-deck  boiler  room  of  the 
Metropolitan  station. 

In  the  matter  of  boiler  capacity  allotted  to  a  given  generating 
equipment,  the  comparative  table  shows  general  practice  to  average 
about  0.75  boiler  h.p.  per  kw. —  in  some  cases  running  as  high  as  i  bo. 
h.p.  per  kw.,  and  as  low  as  0.6.  In  but  one  plant,  however  (CarviUe), 
is  the  ratio  considerably  below  that  at  the  Ft  Wajme  station  where 
the  combined  lighting  and  traction  service  occurs.  To  this,  of  course, 
may  be  attributed  a  large  share  of  the  cost  reduction.  From  most 
standpoints,  therefore,  the  station  under  description  may  be  regarded 
as  a  distinct  step  forward  in  the  field  of  electric  power  properties.  It 
is,  of  course,  possible  that  inherent  defects  will  later  develop,  tending 
to  offset  the  advantages  otherwise  secured,  but  experience  alone  will 
determine  this  definitely.  Up  to  the  present  time  no  defects  have 
appeared  serious  enough  to  occasion  any  fundamental  change  in  plans, 
and  the  station  may  be  regarded  as  an  eminently  successful  experiment 

In  closing,  the  author  desires  to  acknowledge  the  courtesy  and 
assistance  of  Mr.  C.  D.  Emmons,  General  Manager  of  the  Ft  Wayne  & 
Wabash  Valley  Traction  Co.,  and  Mr.  M.  J.  Kehoe,  Superintendent  of 
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Power,  in  the  preparation  of  this  paper,  and  for  the  opportunity  to 
place  before  you  the  details  of  design  and  data  on  the  cost  and 
operation  of  the  Spy  Run  Power  Station. 

Appendix  A, 
Equipment  Schedule, 

Railway  system.— 3-phase,  25-cyde,  33,ooo  volts  transmission,  550 
volts  d.c.  distribution  from  power  station  and  substations. 

Lighting  System. —  2-phase,  60-cycle,  2,300  volts.    - 

Heavy  Power  Service. —  550  volts,  d.c  from  60-cycle  rotaries. 

Generating  Units  (Westinghouse). —  2  1,500-kw.,  3-phase,  25-cyde, 
390-volt  railway  units  —  37.5  kw.,  125-volt  exciter;  2  1,500-kw., 
2-phase,  60-cycle,  2,300-volt  lighting  units;  37.5  kw.,  125-volt  ex- 
citer; I  400-kw.  railway  unit,  lo-kw.  exciter;  i  500-kw.  lighting 
imit,  lo-kw.  exciter. 

Boilers  (Babcock  &  Wilcox). — 10  400-h.p.  water  tube,  inclined  header 
type  drums  42  by  23-in.  4-in.  tubes,  16  sections,  12  high,  200-lb. 
pressure;  internal  type  U-tube  superheaters  in  first  pass  —  75* 
superheat. 

Condensers  (Buckley j. —  4  pairs  barometric  jet  for  large  units,  24-in. 
heads,  lo-in.  tail  pipes;  i  7-in.  and  i  8-in.  single  condenser  for 
small  units;  no  dry  vacuum  pumps. 

Pumps  ( Boy ts- Porter). —  Boiler  feed,  2  20  by  12  by  30  "Yough"  out- 
side packed  plunger  type;  Condensers  4  20  by  36  by  48  inside 
packed  plunger  type  for  large  units;  2  12  by  20  by  48  for  small 
units.  General  service  pumps,  i  10  by  12  by  18  "  Yough,"  i  8  by 
12  by  17  by  10,  Laidlaw-Dun-Gordon  duplex-compound. 

Heaters  (Piatt  Iron  Works). —  Two  units,  in  duplicate,  open  heater 
type,  with  automatic  float  valves. 

Steam  Piping  (Pgh.  Valve  &  Fdy.  Co.). —  Designed  for  200-lb.,  long 
radius  bends,  extra  heavy  fittings  flanged  and  peaned,  corrugated 
copper  gaskets,  2-in.  85%  magnesia  covering,  lo-in.  headers,  8-in. 
risers  to  turbines  (5-in.  for  small  machines),  6- in.  feed  water 
header. 

Chimney  (Alphons-Custodis). — 12  ft.  diameter,  180  feet  high,  radial 
brick  construction,  rotary  damper  operated  in  connection  with 
automatic  damper  regulator. 

Rotary  Converters  (Westinghouse). —  2  500-kw.,  3-phase,  25-cycle,  for 
railway;  i  300-kw.,  2-phase,  60-cycle  for  city  power  service,  in- 
duction type  starting  motors. 

Transformers  (Westinghouse). —  Railway,  7  375-kw.  390  33,000  volts 
(one  for  reserve).     Power,  2  150-kw  2,300-390  volts. 

Switching  Apparatus  (Westinp^house). —  390-volt,  3-phase,  25-cycle  rail- 
way board,  33,000  volt  high  tension  board  with  distant  control 
circuit-breakers,  fuses  and  protection  apparatus ;  2,300-volt,  2-phase, 
60-cycle   lighting   board;   60-cycle   rotary   power  board;    125-volt 
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exciter  board  for  both  systems,  automatic  voltage  regulator,  inde- 
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the  weighing  tanks.    Gland  water  correction  was,  therefore,  eliminated. 
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Results  of  Tests. 

The  accompanying  table  comprises  all  results  computed,  not  only 
for  the  test  as  actually  run  but  also  corrected  to  contract  conditions. 
These  corrections  were  mutually  agreed  upon  previous  to  the  test  as 
representative  of  this  type  of  turbine,  and  in  the  case  of  vacuum,  em- 
bodied data  previously  obtained  upon  a  turbine  of  similar  design  and 
nearly  the  same  steam  end  capacity  at  the  Manhattan  station.  New 
York.— 

Results  of  Test  —  New  York  Edison  Turbine. 

As  run  under  Corrected  Corrected  Corrected 

test  condit-             to  con-         6  hrs.  a  hrs. 

ions  9:30  tract  con-  10:30  A.M.  1:30  P:M. 

A.  Bi^  to               ditions         to  4:30  to  3:30 

5:30  P.M.  9:30  A.M.       P.M.  PM. 


Duration  of  test  A,  Bi^to  ditions         104:30  to 

>:30  A.M 


Average   steam    pressure 

lb.   per  sq.   in 17750  17500  175. og^  17500 

Average  superheat  dieg.  F.  95-74  100.00  100.00  100.00 

Average  vacuum  in  Hg..  27.31  28.00  28.00  28.00 

Average  load,  kw 9,830.48  9,830.48  9,864.80  9,868.62 

Total     net     steam     con- 
sumed,   lb 1,192,229.001,169,709.00  

Average   water    rate,    lb. 
per  kw-hr 15.16  14874        14.817        1472 

Equivalent  water  rate  lb. 
per  b.h.p.  hr 10.95  10.70  10.65  I0.6 


Referring  now  to  the  accompanying  log,  Fig.  2,  you  will  find  the  re- 
sults segregated  into  hourly  periods  for  a  check  upon  the  average.  It 
has  been  noted  above  that  the  load  was  lower  during  the  first  and  last 
hours  —  particularly  the  latter;  and  this,  together  with  the  fact  that 
heavy  load  had  been  on  the  machine  only  ten  minutes  before  the  start  of 
the  test,  prompts  an  inquiry  into  the  average  results  obtained  for  the 
middle  six  hours,  as  given  in  the  table.  For  comparative  interest,  the 
best  results  for  a  period  of  two  consecutive  hours,  are  also  given.  This 
data  indicates  that  the  turbine  gave  on  actual  test,  a  water  rate  of 
15.16-lb.  per  kw-hr.  measured  at  the  switchboard  under  conditions 
generally  below  contract  conditions.  Corrected  to  the  latter,  the  aver- 
age water  rate  is  14.874-Ib.  per  kw-hr.;  but  for  the  six  hour  period 
noted  above,  the  results  are  14.817-lb.  per  kw-hr.,  equivalent  to  10.65 
per  hr.  b.h.p.  hr.  For  the  best  hour  the  corrected  results  are  14-721-lb. 
per  kw-hr.,  following  an  hour's  run  practically  as  good  —  14,729-lb.  per 
kw.-hour  so  that  this  turbine  may  be  said  to  have  developed  a  b.h.p. 
on  10.6- lb.  of  steam  per  hour,  which  is  equivalent  to  9.7S-lb.  per 
internal  h.p.r.,  based  upon  measured  no-load  losses,  as  shown  by  the 
Manhattan  turbine  under  test 
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The  best  assurance  of  the  accuracy  of  these  tests  is  offered  by  the 
identical  nature  of  the  results  as  compared  with  the  turbines  of  similar 
size  and  construction  installed  in  the  Manhattan  station  and  the  Long 
Island  station  of  the  Pennsylvania  Railroad.  Taking  into  considera- 
tion the  specific  operating  conditions  obtained  during  the  test,  I  do 
not  hesitate  to  state  that  as  far  as  my  knowledge  of  turbine  practice 
in  this  country  is  concerned,  these  results  represent  the  highest 
economy  yet  obtained  from  a  steam  turbine  as  a  prime  mover.  In 
this  I  do  not  wish  to  be  misunderstood.  Almost  as  low  a  water  rate, 
ii-lb.  per  b.h.p.  hr,  was  obtained  several  years  a^o  by  Messrs.  Deane 
and  Main  on  a  400  Uw.     Parsons  n^achine  of  older  design,  but  under 


Fig.  2.    Hourly  Log.     New  York  Edison  Economy  Test. 

high  vacuum  and  superheat.  These  operating  conditions  have  the 
most  important  bearing  on  all  turbine  economies,  and  due  considera- 
tion should  also  be  given  thereto  before  any  conclusions  are  drawn 
as  to  relative  efficiency.  In  presenting  these  tests  therefore  I  do  so 
with  the  conviction  that  the  New  York  Edison  plant  represents  one 
or  more  steps  forward  in  the  advancement  of  the  turbine  art. 

Mr.  Bibbins: — In  regard  to  the  possibilities  of  the  double- 
deck  station,  page  291  of  the  paper,  it  is  evident  that  the 
most  important  limitation  is  the  grate  surface  that  can  be 
installed  with  any  given  girder  span.  In  the  Fort  Wayne 
plant,  four  200  h.p.  boilers  completely  fill  the  25-ft.  spans 
between  each  pair  of  turbine  columns.  But,  I  desire  to  call 
your  attention  to  the  fact  that  fully  25  per  cent,  more  boiler 
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capacity  could  be  installed  in  this  same  space  if  necessary, 
employing  the  same  type  of  mechanical  stoker  and  a  reason- 
able ratio  of  grate  to  heating  surface  (i  to  50).  To  accom- 
modate this  increased  capacity,  a  double  tier  boiler  might, 
prove  most  suitable.  The  problem  thus  involves  tftree  im- 
portant variables  —  grate  surface,  span  and  height.  As  the 
last  named  factor  offers  the  greatest  latitude  of  design,  this 
leads  distinctly  to  double-ended  furnace  arrangement,  the 
adoption  of  which  greatly  enlarges  the  scope  and  possibilities 
of  double-decked  power  station  construction. 

Quite  recently  there  became  available  the  results  of  a 
very  important  test  on  one  of  the  largest  turbines  built,  and 
believing  that  the  results  would  be  of  much  interest  in  con- 
necticfi  with  this  general  subject,  I  am  permitted  by  your 
president  to  present  them  supplementary  to  the  paper. 

President  Adams: — This  paper  is  a  very  exhaustive  one, 
and  it  is'  in  connection  with  a  station  that  we  have  been 
looking  to  for  a  year  or  more,  and  we  are  very .  much  in- 
debted to  Mr.  Bibbins  for  presenting  it  in  this  manner.  Wc 
could  not  do  justice  to  the  paper  to  attempt  to  discuss  it  in 
the  time  we  have  at  our  disposal.  I  regret  exceedingly  that 
we  cannot  do  so,  because  I  believe  there  are  a  number  of 
gentlemen  here  who  would  like  to  pitch  right  in  and  have  an 
animated  discussion;  but  it  is  now  25  minutes  past  5  and  we 
have  some  little  general  business  to  clean  up,  and  I  think  we 
had  better  pass  on. 

Mr.  Evans: — I  want  the  privilege  of  just  saying  one 
word  in  connection  with  Mr.  Bibbins'  paper.  It  occurs  to 
me,  Mr.  President,  that  we  have  been  very  greatly  handi- 
capped at  this  meeting  from  the  fact  that  the  papers  Avere 
not  printed  and  distributed  earlier,  as  it  is  certainly  due 
Mr.  Bibbins,  who  has  no  doubt  given  a  great  deal  of  time 
and  attention  to  a  paper  of  this  character,  to  have  it  dis- 
tributed sufficiently  early  so  that  we  could  all  become  fa- 
miliar with  it ;  and  you  can  see  that  the  way  he  was  com- 
pelled to  present  this  paper  at  this  late  hour  in  the  day  is 
not  doing  him  justice.  While  I  do  not  know  it  is  exactly 
proper  or  right  to  take  any  action  at  this  time,  if  the  Chair 
will  entertain  a  motion,  I  will  offer  as  a  resolution  that  all 
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papers  and  printed  matter  to  come  before  the  next  conven- 
tion shall  be  printed  and  in  the  mail  at  least  thifty  days  be- 
fore the  meeting  of  the  convention. 

Mr.  Palmer  : —  I  second  the  motion. 

President  Adams: — Is  there  any  discussion  upon  that 
motion  ? 

Mr.  Evans  : —  In  support  of  my  motion  I  want  to  say 
that  the  14th  of  September  comes  around  the  same  as  the 
14th  of  October,  and  if  it  is  known  positively  that  the  re- 
ports must  be  prepared  by  the  14th  of  August,  I  am  quite 
sure  that  we  can  get  the  papers  prepared  quite  as  readily  by 
the  14th  of  August  as  we  can  thirty  days  later;  and  I  think 
we  have  been  seriously  handicapped. 

Mr.  Simmons: — I  think  Mr.  Evans'  motion  can  simply 
become  effective  in  this  association  as  a  recommendation  to 
the  incoming  executive  committee,  and  as  such  I  am 
strongly  in  favor  of  the  motion,  the  executive  committee, 
of  course,  taking  action  for  the  association  on  the  matter. 
Rut  the  object  of  the  motion,  as  I  understand  it,  is  to  give 
the  incoming  executive  committee,  which  is  the  governing 
body,  an  idea  that  that  is  the  wish  of  the  association. 

(Motion  unanimously  carried.) 

President  Adams  :-»- The  next  order  of  business,  gentle- 
men, is  general  business.  In  this  connection  I  just  want  to 
make  one  statement  in  reference  to  the  matter  that  was 
brought  up  before  the  American  Association  this  morning, 
at  which  time  a  resolution  was  presented  to  amend  the  by- 
laws, so  that  the  past  officers  of  the  association  should  be- 
come honorary  members  of  the  executive  committee.  In 
looking  this  matter  up  to  see  how  it  affected  our  association, 
I  found  that  our  by-laws  required  that  an  amendment  should 
be  submitted  to  the  members  thirty  days  in  advance,  so 
that  we  will  not  be  able  to  take  action  upon  this  question 
at  this  time.  I  will  therefore  leave  the  matter  for  the  con- 
sideration of  the  incoming  executive  committee.  Is  there 
any  other  new  business? 

Mr.  Palmer: — I  observe  that  what  seems  to  me  to  be  a 
very  important  feature  of  the  general  scheme  of  electric 
railway  engineering  is,  I  might  say,  neglected.    We  have 
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had  papers  on  and  given  consideration  to  topics  covering 
track,  car  houses  and  rolling  stock,  but  we  seem  to  have 
lost  sight  entirely  of  the  means  and  methods  by  which  the 
power  generated  in  the  stations  is  put  out,  and  made  use  of 
in  the  cars.  Now,  the  various  problems  of  maintenance 
and  construction  of  overhead  lines  are  grave  and  serious. 
The  amounts  of  capital  invested  in  the  lines  are  large.  The 
Institute  of  Electrical  Engineers  considers  this  matter  to  be 
of  such  importance  as  to  give  very  serious  consideration  to 
it.  I  want  to  suggest,  Mr.  President,  that  the  executive 
committee  in  arranging  the  program  for  the  coming  con- 
vention be  requested  to  have  some  papers  prepared  —  and 
perhaps  a  question  box  —  covering  the  topics  I  have  indi- 
cated. 

President  Adams  : —  I  think  that  is  an  excellent  sugges- 
tion, Mr.  Palmer,  and  if  there  is  no  objection  we  will  let 
that  matter  go  right  through  to  the  incoming  executive 
ccfmmittee.  I  desire  to  state,  in  connection  with  that  same 
subject,  that  the  executive  committee,  for  the  past  two  years 
at  least  were  confronted  with  such  a  mass  of  work  for  this 
association  to  handle,  that  it  was  very  difficult  for  it  to 
weed  out  and  get  down  to  the  absolutely  essential  subjects 
that  were  handled.  That  is  a  subject  that  has  been  some- 
what neglected,  and  I  believe  the  incoming  executive  com- 
mittee will  do  well  to  give  the  matter  their  consideration. 
We  have  had  a  rather  busy  meeting,  and  when  I  tell  you 
that  we  had  several  papers  in  addition  to  those  that  were 
scheduled  to  be  brought  up  at  this  convention,  you  Can  ap- 
preciate what  the  executive  committee  had  ahead  of  it  this 
year.  Is  there  any  new  business?  If  not,  the  next  thing  in 
order  is  the  report  of  the  Nominating  G^mmittee  of  which  Mr. 
Clark  is  chairman. 

Mr.  Clark  : —  Gentlemen,  I  am  going  to  present  the  follow- 
ing names  as  officers  for  the  ensuing  year,  according  to  rank : 

For  President — F.  G.  Simmons,  Superintendent  of  Cbn- 
stiuction  and  Maintenance  of  Way,  The  Milwaukee  Electric 
Ry.  &  Light  Co.,  Milwaukee,  Wis. 

For  1st  Vice-President  —  Paul  Winsor,  Chief  Engineer  of 
Motive  Power  and  Rolling  Stock,  Boston  Elevated  Railway 
Co.,  Boston,  Mass. 
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For  2d  Vice-President  —  F.  H.  Lincoln,  Assistant  General 
Manager,  Philadelphia  Rapid  Transit  Co.,  Philadelphia,  Pa. 

For  3d  Vice-President  —  W.  H.  Evans,  Master  Mechanic, 
International  Railway  Co.,  Buffalo,  N.  Y. 

tor  Secretary  and  Treasurer  —  John  W.  Corning,  Electrical 
Engineer,  Boston  Elevated  Railway  Co.,  Boston,  Mass. 

For  Members  of  the  Executive  Committee  —  The  officers 
and  W.  J.  Harvie,  Chief  Engineer,  Utica  &  Mohawk  Valley 
Railway  Co.,  Utica,  N.  Y.;  William  Roberts,  Superintendent 
of  Motive  Power,  Northern  Ohio  Traction  &  Light  Co., 
Akron,  O. ;  E.  O.  Ackerman,  Engineer,  Maintenance  of  Way, 
Columbus  Railway  &  Light  Co.,  Columbus,  O. ;  John  Z.  Mur- 
phy, Electrical  Engineer,  Chicago  Union  Traction  Co., 
Chicago,  111. 

Mr.  Olds  : —  Mr.  President,  I  move  you  that  the  secretary 
b^  instructed  to  cast  a  ballot  for  the  officers  as  nominated  by 
our  committee  and  for  a  resolution  tendering  the  committee  a 
vote  of  thanks. 

(Motion  seconded  and  unanimously  carried.) 

President  Adams: — Gentlemen,  before  turning  over  this 
chair  to  Mr.  Simmons,  I  want  to  take  this  opportunity  of 
thanking  you  for  the  support  that  I  have  received  as  your 
presiding  officer  for  the  past  two  years.  It  has  been  this  sup- 
port that  has  brought  forth  meetings  such  as  we  have  had 
here  at  this  convention.  The  executive  committee  for  the 
past  year  has  stood  behind  me  and  supported  me  to  the  last 
ditchi  I  can  only  say  I  thank  the  members  from  my  whole 
heart.  I  want  to  say  a  word  in  reference  to  our  retiring  sec- 
retary. He  has  been  with  us  since  the  association  was  organ- 
ized in  Detroit,  and  he  has  stood  by  us  and  given  his  untiring 
efforts  to  the  work  of  the  association,  and  we  appreciate  it 
very  much.  Gentlemen,  I  now  take  the  greatest  pleasure 
in  introducing  to  you  Mr.  Simmons,  your  new  president. 

President-Elect  Simmons  : —  President  Adams  and  mem- 
bers of  the  Association:  The  hour  is  late  and  it  is  not  my 
intention  to  consume  any  great  amount  of  time  in  making  a 
speech  of  acceptance.  I  think  it  will  be  probably  sufficient 
for  me  to  say  that  it  is  impossible  for  me  to  express  the  feel- 
ing that  I  have  in  the  matter.    The  honor  conferred  on  me 
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is  certainly  beyond  my  deserts,  accorded  me  through  good 
fellowship  by  the  gentlemen  I  have  been  working  with;  but 
I  assure  you  I  will  do  all  in  my  power  during  my  incumbency 
of  this  office,  to  promote  the  best  interests  of  this  association, 
which  I  assume  to  be  the  intent  of  every  officer-elect.  We 
are  just  coming  out  of  a  period  of  trials  and  troubles  in  re- 
organization, the  reorganization  of  the  main  association,  and 
the  extension  of  the  scope  of  our  own  association ;  and  during 
these  entire  two  years  the  burden  has  been  borne,  assisted  by 
the  other  officers  of  the  association,  by  our  worthy  past  presi- 
dent, Mr.  Adams,  and  I  want  to  say  at  this  time  that  I  don't 
believe  we  have  had  in  the  ranks  of  this  organization  any  one 
man  that  could  have  carried  the  matters  that  developed  and 
devolved  upon  him  through  to  so  successful  an  issue,  cer- 
tainly no  one  who  could  have  done  it  with  any  better  degree 
of  ability,  patience,  and  untiring  energy;  and  I  believe  that 
the  thanks  of  the  association  and  of  the  incoming  officers 
are  due  to  Mr.  Adams  to  the  fullest  extent. 

Mr.  Mower,  our  retiring  secretary,  has,  as  Mr.  Adams 
stated,  been  with  us  since  the  organization  of  the  association 
on  a  very  small  scale  in  the  city  of  Detroit,  and  Mr.  Mower's 
work  has  been  untiring  and  persevering.  We  all  feel  under  a 
debt  of  gratitude  to  Mr.  Mower,  and  the  incoming  officers,  I 
am  sure,  can  only  promise  that  they  will  endeavor  to  carry 
things  forward,  now  that  they  are  in  full  swing,  with  their 
utmost  effort  and  with  the  best  ability  that  lies  in  them.  Our 
newly  elected  first  vice-president,  Mr.  Winsor,  is  unfortunately 
detained  in  Boston;  Mr.  Fred  Lincoln,  of  Philadelphia,  had  to 
go  back  there  on  account  of  stress  of  work;  our  third  vice- 
president,  Mr.  W.  H.  Evans,  is  with  us,  and  I  am  sure  you 
would  be  glad  to  hear  from  him. 

Mr.  Evans  : —  I  hardly  feel  that  I  should  take  the  time  at 
this  late  hour  to  say  anything.  I  assure  the  association  that 
I  very  much  appreciate  the  high  honor  of  serving  among  its 
executive  officers,  and  I  shall  do  all  that  I  can  in  my  humble 
way  to  further  the  interests  of  the  association  in  every  way 
possible,  and  I  trust  that  not  only  the  administration  of  the 
incoming  president,  but  of  our  subsequent  presidents  will, 
if  I  may  say,  equal  or  surpass  that  of  the  retiring  president; 
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and  while  I  have  the  floor  I  want  to  add  a  word  of  commenda- 
tion of  Mr.  Adams*  untiring  efforts  in  connection  with  the 
work  of  this  association,  as  I  personally  know,  for  the  past 
two  years  and  more  particularly  within  the  last  portion  of 
this  year,  when  I  have  had  the  chairmanship  of  the  Committee 
on  Standardization,  Mr.  Adams  has  attended  all  of  the  meet- 
ings, and  not  only  lent  his  presence,  but  took  a  very  active 
and  energetic  part  in  the  deliberations  of  the  committee,  and 
when  you  take  that  into  consideration  with  the  numerous 
other  demands  which  must  have  had  claim  on  his  time,  Mr. 
Adams  must  have  made  a  very  considerable  sacrifice  in  the 
interests  of  this  association  in  the  last  two  years.  I  thank* 
you,  gentlemen. 

President-Elect  Simmons:— Gentlemen,  before  closing,  I 
believe  that  our  ex-president,  Mr.  Olds,  has  a  matter  which  he 
wishes  to  bring  up. 

Mr.  Olds  : —  Mr.  Adams,  our  retiring  president,  it  gives 
me  great  pleasure  to  be  called  upon  at  this  time  to.  say  a  few 
words  to  you.  It  is  but  a  few  years  ago  that  a  few  of  us 
gathered  together  in  organizing  this  association.  You  have 
been  and  are  one  of  us.  Through  your  untiring  efforts  we 
are  able  to-day  to  see  an  association,  and  to  take  part  in  one, 
that  is  second  to  none  in  this  country  or  any  other.  Your 
work  during  the  past  two  years  that  the  reorganization  has 
been  going  on  has  been  grand.  It  has  really  exceeded  the 
hopes  of  the  most  sanguine  of  us,  and  I  feel  and  know  that 
our  success  to-day  is  due  to  a  very  great  extent  to  your 
untiring  efforts.  To-day  there  was  a  little  matter  came  up 
among  the  boys  who  thought  they  would  like  to  remember 
you  with  a  little  present.  Something  that  you  could  keep  to 
remember  our  association,  to  remember  the  boys  that  have 
stood  around  you,  and  tried  to  be  guided  and  do  the  best 
they  could  in  their  weak  way,  and  we  have  chosen  this  clock 
as  the  article.  I  present  it  to  you  not  only  with  my  own  best 
wishes,  but  the  best  wishes  of  all  and  God  speed  to  you  in 
your  future  work,  and  I  know  that  we  shall  be  able  and  also 
expect  to  find  you  active  as  one  who  is  always  ready  and  will- 
ing to  do  his  part. 
21 
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Mr.  Roberts  : —  Mr.  President,  I  have  been  requested  to  saj 
a  few  words.  I  feel,  after  the  eloquence  of  Mr.  Olds,  like 
breaking  into  poetry.     I  remember  the  old  lines : 

"  Were  I  so  tall  as  to  grasp  the  Pole, 
Or  reach  the  ocean  in  my  span, 
I  must  be  measured  by  my  soul, 
The  mind  is  the  standard  of  the  man." 

After  the  way  these  meetings  have  been  conducted,  and  the 
very  genial  and  smiling  way  in  which  you  have  met  all  the 
difficulties  and  made  for  us  a  very  enjoyable  time,  my  heart 
warms  towards  you,  and  I  echo  the  words  that  have  been 
used  by  Mr.  Olds.  I  was  quite  amused  when  I  saw  your 
face  when  you  saw  that  parcel  come  on  the  table.  It  re- 
minded me  of  something  I  saw  in  Judge  the  other  day  about 
an  old  farmer  who  went  to  New  York.  He  never  knew  any- 
thing about  telephones.  He  sat  down  in  his  friend's  house 
and  looked  around  and  saw  two,  and  he  said,  "  You  have  got 
those  things  here,  have  you  ?  *'  and  his  friend  said  "  Yes,  did 
you  ever  use  a  telephone  ? "  The  old  farmer  said  "  No." 
His  friend  said,  "Anybody  live  around  you  where  they  have 
a  telephone  ?  "  "  Yes,*'  said  the  farmer,  "  a  fellow  lives  about 
three  or  four  acres  down  from  my  house."  "Well,"  said 
his  friend,  "  why  don't  you  call  him  up  now  and  get  your 
wife  to  talk  to  you."  You  will  be  astounded.  "Oh,  no," 
said  the  farmer,  "  you  don't  know  Jane."  "  Well,"  said  his 
friend,  "  never  mind,  get  her  over ;  she  will  like  to  come  over." 
"  Don't  do  that,"  said  the  farmer.  "  I  will,"  said  his  friend, 
and  he  called  this  man's  wife  up.  Then  a  little  electric  storm 
started  up,  and  the  wires  got  crossed,  and  his  friend  said, 
"Here  is  your  wife."  An  just  then  a  severe  crash  of  light- 
ning came  and  hit  him  on  the  back,  and  he  said,  "  That's  Jane, 
all  right."  I  thought  of  that  little  story  when  I  saw  the  sur- 
prise upon  your  face,  Mr.  President.  It  is  said  that  the 
man  is  a  blessing  to  the  human  race  who  can  make  two  blades 
of  grass  grow  where  one  grew  before;  and  the  amount  of 
work  that  you  have  done  entitles  you  to  our  profound  respect 
and  admiration.  It  gives  me  very  great  pleasure  to  echo 
the  sentiments  of  Mr.  Olds,  t  trust  that  you  shall  live  for 
many  yeai  s  and  enjoy  our  fellowship,  and  that  we  may  enjoy 
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yours.  That  little  memento  is  given  to  you  as  a  reminder  of 
our  feelings  toward  you. 

Mr.  Baker  : —  I  don't  think  I  can  frame  at  the  present  time 
the  words  I  would  like  (o  use  to  express  my  feelings  toward 
Mr.  Adams.  I  know  that  he  not  only  has  worked  hard  dur- 
ing the  last  two  years,  but  in  the  year  1905,  while  I  was  presi- 
dent of  the  association,  I  delegated  a  great  deal  of  the  work 
to  him  in  connection  with  the  reorganization,  feeling  that 
he  was  to  be  the  next  gentleman  to  fill  the  chair.  The  organ- 
ization as  it  stands,  together  with  its  relations  to  other  asso- 
ciations, is  largely  due  to  the  work  of  Mr.  Adams.  I  don't 
like  to  say  any  more,  as  it  is  getting  late.     I  thank  you. 

President-Elect  Simmons: — I  want  to  explain  to  you  all 
that  when  this  matter  came  up  recently,  in  an  effort  to  get 
a  fitting  present,  it  was  decided  to  get  a  clock,  and  in  canvass- 
ing Atlantic  City  we  found  that  it  was  not  possible  to  secure 
one  of  sufficient  merit,  or  sufficiently  ornate  to  fill  the  bill,  so 
that  the  present  clock  presented  to  Mr.  Adams  simply  repre- 
sents what  we  wanted  to  do,  and  a  much  more  elegant  one 
will  be  at  hand. 

President  Adams: — Gentlemen,  I  am  very  thankful  for 
the  story  Mr.  Roberts  has  told  us;  also  for  the  other  kind 
remarks  which  have  been  made;  as  I  have  been  able  to  re- 
cover somewhat  from  the  great  surprise  you  have  sprung 
upon  me. 

This  gift  I  shall  always  prize  as  a  token  of  your  esteem 
and  I  assure  you  it  will  always  occupy  a  place  where  it  will 
constantly  remind  me  of  this  occasion  and  of  the  true  and 
loyal  friends  I  have  made  in  this  association  since  its  organ- 
ization, and  from  nfyjieart  I  thank  you. 

The  work  that  I  have  done  in  connection  with  this  organ- 
ization has  come  from  the  bottom  of  my  heart;  I  have  been 
in  sympathy  with  all  the  moves  that  have  been  made  in  the 
past  and  I  felt  from  the  start  that  the  organization  was  one 
that  should  go  forward  and  it  has  been  my  aim  to  push  for- 
ward and  place  the  association  upon  the  ground  that  it  should 
occupy. 

In  turning  this  work  over  to  Mr.  Simmons,  I  do  so  with  the 
feeling  that  we  are  in  a  position  to  still  further  advance  the 
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standard  of  the  organization  and  I  believe  that  he  is  the  man 
best  fitted  to  take  up  the  work  at  this  point. 

It  has  been  a  great  pleasure  for  me  to  have  been  able  to 
direct  the  work  for  the  past  two  years.  Gentlemen,  I  thank 
you. 

Mr.  Fairchild  : —  I  think  as  long  as  the  incoming  secretary 
and  treasurer  of  the  association  is  here  in  person  the  chair 
should  introduce  Mr.  Corning  to  the  meeting. 

President-Elect  Simmons: —  It  affords  me  great  pleasure 
in  calling  upon  Mr.  Coming,  of  Boston.  If  he  will  come  up 
to  his  natural  place  we  would  be  glad  to  hear  from  him. 

Mr.  Corning: — Mr.  President,  Mr.  Retiring  President, 
and  gentlemen  of  the  association:  I  wish  that  I  were  such  a 
happy  and  facile  speaker  as  those  I  have  heard  here  since 
my  attendance  at  the  convention ;  but  I  am  not ;  and  the  only 
thing  that  I  can  say  is  that  I  appreciate  very  much  the  honor 
which  you  have  conferred  upon  me  in  electing  me  secretary 
and  treasurer  of  the  Engineering  Association.  I  will  do  all 
in  my  power  to  further  the  interests  of  the  association,  and 
put  my  best  efforts  into  the  work.  I  thank  you  very  much 
for  your  kindness. 

President-Elect  Simmons: — Before  the  adjournment  I 
wish  to  say  that  I  would  like  to  have  a  meeting  of  all  the 
members  of  the  executive  committee  at  the  Dennis  Hotel  to- 
morrow morning  at  9:30,  and  we  would  like  to  have,  in  omi- 
nection  therewith,  our  retiring  president,  Mr.  Adams,  and  our 
retiring  secretary  and  treasurer,  Mr.  Mower. 

The  meeting  then  adjourned,  sine  die. 
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CONSTITUTION  AND  BY-LAWS 

OP  THB 

AMERICAN  STREET  AND  INTERURBAN  RAILWAY 
ENGINEERING  ASSOCIATION. 


Constitution. 

Name. 

I.  The  name  of  this  association  shall  be  the  "American  Street  and 
Interurban  Railway  Engineering  Association/*  and  its  oflfice  shall  be  at 
the  place  where  the  secretary  resides. 

Objects, 

II.  The  objects  of  this  association  shall  be  to  bring  together  those 
engaged  in  street  and  interurban  railway  engineering,  for  the  inter- 
change of  ideas ;  to  acquire  and  distribute  information,  and  to  promote 
uniformity  of  practice. 

Members, 

III.  The  membership  of  this  association  shall  consist  of  two  classes, 
as  follows: 

(a)  Active  members,  consisting  of  active  members  of  the  American 
Street  and  Interurban  Railway  Association.  Each  active  member  shall 
be  entitled  to  one  vote  on  all  questions  coming  before  this  association, 
which  shall  be  cast  by  a  properly  accredited  representative  of  its 
mechanical,  electrical,  way,  or  engineering  departments.  Each  active 
member  shall  send  as  many  delegates  from  the  engineering  departments 
as  it  may  desire. 

(b)  Associate  members,  consisting  of  associate  members  of  the 
American  Street  and  Interurban  Railway  Association,  who  may  elect 
to  ally  themselves  with  this  association. 

Amendment. 

IV.  This  constitution  may  be  amended  by  a  two-thirds  vote  of  the 
members  present  at  a  regular  meeting,  provided  the  proposed  amend- 
ment shall  have  the  approval  of  two-thirds  of  the  executive  committee, 
and  provided  also  that  a  copy  shall  have  been  sent  to  each  of  the  active 
members,  at  least  thirty  days  prior  to  the  date  of  the  meeting  at  which 
the  proposed  amendment  is  to  be  acted  upon. 
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By-Laws. 

Officers  and  Executive  Committee. 

I.  The  officers  shall  consist  of  a  president,  three  vice-presidents,  a 
secretary  and  treasurer,  and  four  others,  who  shall  constitute  the  execu- 
tive committee.  The  executive  committee  shall  have  the  entire  charge 
and  management  of  the  affairs  of  the  association.  The  officers  and 
executive  committee  shall  be  elected  by  ballot  at  each  annual  meeting 
of  the  association,  and  shall  hold  office  until  their  successors  shall  be 
elected.  The  officers  of  this  association  shall  be  chosen  from  the 
mechanical,  electrical,  way,  or  engineering  departments  of  active  mem- 
bers. The  duties  of  secretary  and  treasurer  shall  be  performed  by  the 
same  person. 

Duties  of  Officers. 

II.  The  officers  of  the  association  shall  assume  their  duties  immedi- 
ately after  the  close  of  the  meeting  at  which  they  are  elected.  They 
shall  hold  meetings  at  the  call  of  the  president,  or,  in  his  absence,  at 
the  call  of  the  vice-presidents,  in  their  order,  and  make  arrangements 
for  carrying  out  the  objects  of  the  association.  In  caSe  of  resignation 
or  death  of  an  officer  or  a  member  of  the  executive  committee,  the 
vacancy  may  be  filled  for  the  unexpired  term  by  the  executive 
committee. 

President. 

III.  The  president  shall  be  the  chief  executive  officer  of  the  associa- 
tion. The  president,  if  present,  or  in  his  absence  one  of  the  vice- 
presidents,  in  their  order,  if  present,  shall  preside  at  all  meetings  of 
the  association,  and  of  the  executive  committee,  and  shall  represent 
this  association  oh  the  executive  committee  of  the  American  Street  and 
Interurban  Railway  Association. 

Secretary  and  Treasurer. 

IV.  The  duties  of  the  secretary  and  treasurer  shall  be  as  follows : 

(a)  To  receive  and  safely  keep  all  moneys  of  the  association,  to 
keep  correct  accounts  of  the  same,  and  to  pay  all  bills  approved  by  the 
president.  He  shall  make  an  annual  report  to  be  submitted  to  the 
association.  He  shall  give  a  bond  to  the  president  in  such  a  sum  and 
with  such  sureties  as  shall  be  approved  by  the  executive  committee. 
He  shall  be  paid  a  salary  fixed  by  the  executive  committee. 

(b)  To  take  minutes  of  all  the  proceedings  of  th^  association  and 
of  the  executive  committee,  and  to  enter  them  in  books  kept  for  the 
purpose. 

(c)  To  conduct  the  correspondence  of  the  association. 

(d)  To  read  minutes  and  notices  at  all  meetings,  and  to  present 
papers  and  communications,  if  the  authors  wish  it. 

(e)  To  collect  and  file  for  the  benefit  of  the  members  information 
regarding  matters  relating  to  the  purposes  of  the  association. 
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(f)  To  attend  to  the  publication  of  the  proceedings  of  this  associa- 
tion in  connection  with  the  secretary  of  the  American  Street  and  Inter- 
urban  Raili^ay  Association. 

(g)  To  send  notices  to  all  members  of  the  association  at  least  thirty 
days  before  each  meeting,  mentioning  papers  to  be  read,  and  any 
special  business  to  be  brought  before  the  meeting. 

(h)  To  perform  such  other  duties  as  may  be  required  of  him  by  the 
constitution  and  by-laws,  and  such  duties  as  may  be  assigned  him  by 
the  executive  committee. 

Executive  Cdmmiitee. 

V.  (a)  The  executive  committee  shall  hold  a  regular  meeting  before 
each  regular  annual  meeting  of  the  association,  and  shall  hdld  such 
special  meetings  as  may  be  necessary.  Such  special  meetings  may  be 
called  by  the  president,  or  any  five  members  of  the  executive  committee. 
A  majority  of  the  members  of  the  executive  committee  shall  constitute 
a  quorum  at  all  meetings.  A  vote  of  the  executive  committee  may  be 
taken  by  mail  when  deemed  necessary  by  the  president. 

(b)  The  secretary  shall  g^ive  such  reasonable  notice  of  all  meetings 
as  the  committee  shall  by  vote  prescribe,  and  all  such  notices  shall,  as 
far  as  practicable,  specify  the  business  to  be  brought  to  the  attention 
of  the  committee  at  such  meetings. 

(c)  The  executive  committee  shall  present  a  report  to  each  regular 
annual  meeting  of  the  association,  and  shall  include  in  such  report  the 
names  of  the  members  elected  daring  the  year,  and  its  recommendations 
for  the  future  work  of  the  association. 

Meetings. 

VI.  The  regular  annual  meeting  of  this  association  shall  convene  at 
a  time  and  place  to  be  approved  by  the  executive  committee.  Special 
meetings  may  be  held  upon  the  order  of  the  executive  committee. 
Notice  of  every  meeting  shall  be  given  by  the  secretary  in  a  circular 
addressed  to  the  members  at  least  thirty  days  before  the  time  of 
meeting.     Fifteen  members  shall  constitute  a  quorum  at  any  meeting. 

Order  of  Business. 

VII.  At  the  regular  meeting  of  the  association  the  order  of  business 
shall  be: 

1.  Reading  of  the  minutes  of  the  last  meeting. 

2.  Address  of  the  president. 

3.  Report  of  the  executive  committee. 

4.  Report  of  the  secretary  and  treasurer. 

5.  Reports  of  special  committees. 

6.  Reading  and  discussion   of  papers. 

7.  General  business. 

8.  Election  of  officers. 

At  other  general  meetings  of  the  association  the  order  of  businest 
shall  be  the  same,  except  as  to  the  third,  fourth  and  eighth  clauses. 
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Voting, 

VIII.  All  votes,  except  as  herein  otherwise  provided,  shall  be  two 
voce,  or  by  ballot  upon  the  request  of  any  member,  and  in  the  case  of 
a  tie,  the  presiding  officer  shall  vote. 

Reading  of  Papers. 

IX.  All  papers  read  at  the  meetings  of  the  association  must  relate 
to  matters  connected  with  the  objects  of  the  association,  and  must  have 
the  approval  of  the  executive  committee  before  being  read.  Persons 
to  whom  subjects  are  assigned,  mu^t  signify  in  writing  their  intention 
to  prepare  the  paper,  and  forward  it  to  the  secretary  at  least  sixty 
days  previous  to  the  date  of  the  meeting. 

Papers,  Illustrations  and  Models. 

X.  All  papers,  illustrations  and  models  submitted  to  the  meeting  of 
the  association  shall  remain  the  property  of  the  owners;  subject,  how- 
ever, to  retention  by  the  executive  committee  for  examination  and  use, 
but  at  the  owner's  risk. 

Rules  of  Order. 

XI.  All  rules  not  provided  for  in  these  by-laws  shall  be  those  found 
in  "  Roberts'  Rules  of  Order." 

Amendment 

XII.  Notice  of  all  propositions  for  adding  to  or  altering  any  of  these 
by-laws  shall  be  given  to  the  members  of  the  association,  at  least  thirty 
days  before  the  meeting  at  which  they  are  to  be  acted  upon. 

Copy  of  Constitution  and  By-Laws. 

XIII.  Each  member  of  the  association  shall  be  furnished  by  the 
secretary  with  a  copy  of  the  constitution  and  by-laws  of  the  association 
and  also  a  list  ef  the  members.  • 
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MEMBER   COMPANIES   AND   THEIR   ENGINEER- 
ING  OFFICERS 

(Arranged  alphabetically  according  to  the  names  of  companies.) 

Albany  &  Hudson  Railroad  Co.,  Hudson,  N.  Y., 
R.  P.  Leavitt,  Mechanical  Inspector. 

Altoona  &  Logan  Valley  Electric  Ry.  Co.,  Altoona,  Pa., 
A.  S.  Kibbe,  Chief  Engineer. 

Anderson  Traction  Co.,  Anderson,  S.  C, 
J.  E.  Sirriul,  Electrical  Engineer. 

Anniston  Electric  &  Gas  Co.,  Anniston,  Ala., 
W.  C.  Reid,  Chief  Engineer. 

Asheville  Electric  Co.,  Asheville,  N.  C, 
H.  W.  Plummer,  General  Manager. 

Atlantic  Coast  Electric  Railway  Co.,  Asbury  Park,  N.  J., 
S.  F.  Hazelrigg,  General  Manager. 

Atlantic  Shore  Line  Railway  Co.,  Sanford,  Me., 
S.  E.  Woodbury,  Chief  Engineer. 

Augusta  &  Aiken  Railway  Co.,  Augusta,  Ga., 
J.  A.  Wells,  Chief  Engineer. 

Aurora,  Elgin  &  Chicago  Railroad  Co.,  Wheaton,  111., 
Charles  Jones,  Chief  Engineer. 

Austin  Electric  Railway  Co.,  Austin,  Tex., 
J.  M.  Aday,  Chief  Engineer. 

Bangor  Railway  &  Electric  Co.,  Bangor,  Me., 
C.  M.  Tolman,  Chief  Engineer. 

Bay  City  Traction  &  Electric  Co.,  Saginaw,  Mich., 
S.  E.  Wolff,  General  Manager. 
[327I 
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Beaumont  Traction  Co.,  Beaumont,  Tex., 
C.  A.  Rhymes,  Chief  Engineer. 

Benton  Harbor- St.  Joe  Railway  &  Light  Co., 
St.  Joseph,  Mich.,  , 
H.  C.  Mason,  General  Manager. 

BiNGHAMTON  RAILWAY  Co.,  Binghamton,  N.  Y., 
J.  H.  Cole,  Chief  Engineer. 

Birmingham  Railway,  Light  &  Power  Co., 

Birmingham,  Ala., 

Geo.  H.  Harris,  Superintendent  Electric  Department. 

Boston  &  Maine  Railroad  Co., 

(Concord  &  Manchester  Electric  Branch,  Concord,  N.  H.), 

F.  D.  Hall,  Chief  Electrician. 

Boston  &  Northern  Street  Railway  Co.,  Boston,  Mass^ 
C.  F.  Bancroft,  Superintendent  Motive  Power. 

Boston  &  Worcester  Street  Railway  Co., 

South  Framingham,  Mass., 

E.  H.  Rogers,  Chief  Engineer. 

Boston  Elevated  Railway  Co.,  Boston,  Mass., 
Paul  Winsor, -Chief  Engineer  Motive  Power  and  Rolling  StQck 

Bridgeton  &  Millville  Traction  Co.,  Bridgeton,  N.  J., 
A.  S.  Kibbe,  Chief  Engineer. 

Brockton  &  Plymouth  Street  Railway  Co., 

Plymouth,  Mass., 

W.  R.  Morton,  Chief  Engineer. 

Buffalo  &  Lake  Erie  Traction  Co.,  Buffalo,  N.  Y., 
A.  R.  Myers,  Electrical  Engineer. 

Butte  Electric  Railway  Co.,  Butte,  Mont., 
J.  R.  Wharton,  General  Manager. 
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Calumet  Electric  Street  Railway  Co.,  Chicago,  111., 
C.  J.  Blanchard,  Chief  Engineer. 

Camden  Interstate  Railway  Co.,  Huntington,  W.  Va., 
James  Pagan,  Chief  Engineer. 

Capital  Traction  Co.,  Washington,  D.  C, 
D.  S.  Carll,  Chief  Engineer. 

Cedar  Rapids  &   Iowa  City  Railway  &  Light  Co., 

Cedar  Rapids,  Iowa, 

W.  J.  Greene,  Electrical  Engineer. 

Central  Pennsylvania  Traction  Co.,  Harrisbiirg,  Pa., 
J.  L.  Sheppard,  Chief  Engineer. 

Charleston  Consolidated  Railway,  Gas  &  Electric  Co., 
Charleston,  S.  C,   . 
W.  W.  Fuller,  Chief  Electrician. 

Charlotte  Electric  Railway,  Light  &  Power  Co., 

Charlotte,  N.  C, 

R.  L.  Wommack,  Chief  Engineer. 

Chicago  &  Joliet  Electric  Railway  Co.,  Joliet,  111., 
A.  S.  Kibbe,  Chief  Engineer. 

! 

Chicago  &  Milwaukee  Electric  Railroad  Co.,  Chicago,  111., 
F.  J.  Geraghty,  Chief  Engineer. 

Chicago  City  Railway  Co.,  Chicago,  111., 
H.  B.  Fleming,  Superintendent  of  Way. 

Chicago  Union  Traction  Co.,  Chicago,  111., 
J.  Z.  Murphy,  Chief  Engineer. 

Chillicotiie  Electric  Railroad,  Light  &  Power  Co., 

Chillicothe,  O. 

Charles  Waymier,  Chief  Engineer. 
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Cincinnati  Traction  Co.,  Cincinnati,  O., 
Herbert  McNnlta,  Chief  Engineer. 

Citizens'  Electric  Co.,  Eureka  Springs,  Ark., 
M.  D.  Jordan,  General  Manager. 

Citizens'  Electric  Street  Railway  Co., 

Newburyport,  Mass., 

O.  F.  Files,  General  Superintendent. 

Cleveland  Electric  Railway  Co.,  Cleveland,  Ohio, 

E.  J.  Cook,  Chief  Engineer. 

Cleveland,  Painesville  &  Eastern  Railroad  Co., 

Willoughby,  Ohio, 

J.  Jordan,  General  Manager. 

Cleveland,  Southwestern  &  Columbus  Railway  Co., 

Qeveland,  O. 

E.  G.  Hindert,  Chief  Engineer. 

Colorado  Springs  &  Interurban  Railway  Co., 

Colorado  Springs,  Colo., 

C.  E.  Bibb,   Chief  Engineer. 

Columbus,  Delaware  &  Marion  Railway  Co., 

Columbus,  O. 
George  Whysall,  General  Manager,  Marion,  O. 

Columbus,  New  Albany  &  Johnstown  Traction  Co., 
Columbus,  O. 

F.  A.  Little,  Chief  Engineer. 

Columbus  Railroad  Co.,  Columbus,  Ga., 
John  Cameron,  Superintendent  of  Transportation. 

Columbus  Railway  &  Light  Co.,  Columbus,  O., 
F.  R.  Brosius,  Chief  Engineer  of  Power. 
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Concord,  Maynard  &  Hudson  Street  Railway  Co., 

Maynard,  Mass., 

F.  W.  Gray,  Chief  Electrician. 

Connecticut  Company  (The),  New  Haven,  Conn., 
M.  T.  Rider,  Chief  Engineer. 

Consolidated  Railways,  Light  &  Power  Co.  (The), 

Wilmington,  N.  C. 

R.  MacRae,  Chief  Engineer. 

Dallas  Consolidated  Electric  Street  Railway  Co., 

Dallas,  Texas, 

A.  U.  Smith,  Engineer. 

Danbury  &  Bethel  Street  Railway  Co.,  Danbury,  Conn., 
John  Walters,  Chief  Engineer. 

Dayton  &  Troy  Electric  Railway  Co.,  Dayton,  O., 
C.  Evans,  Engineer  Power  Station. 

Dayton  &  Xenia  Transit  Co.,  Da3rton,  O., 
J.  R.  W.  Gregg,  Electrical  Engineer. 

Dayton,  Covington  &  Piqua  Traction  Co., 

West  Milton,  O., 

H.  E.  Cecil,  Chief  Engineer. 

DeKalb-Sycamore  &  Interurban  Traction  Co., 

DeKalb,  HI., 

H.  L.  Warne,  Chief  Engineer. 

Denison  &  Sherman  Railway  Co.,  Denison,  Tex., 
J.  P.  Crerar,  President. 

Denver  City  Tramway  Co.,  Denver,  Colo., 
C.  A.  Trease,  Chief  Engineer. 

Des  Moines  City  Railway  Co.,  Des  Moines,  la., 
Frank   S.   Cummins,  Chief  Engineer. 
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Detroit  United  Railway,  Detroit,  Mich., 
Sylvester  Potter,  Master  Mechanic. 

DuLUTH  Street  Railway  Co.,  Duluth,  Minn., 
John  Carson,  Chief  Engineer. 

East  Liverpool  Traction  &  Light  Co.,  East"  Liverpool,  O., 
J.  C.  Rothery,  General  Manager. 

Easton  Transit  Co.,  Easton,  Pa., 
G.  E.  Jenkins,  Engineer  of  Way. 

East  St.  Louis  &  Suburban  Railway  Co.,  E.  St.  Louis,  111., 
L.  C  Haynes,  Vice-President. 

Eastern  Wisconsin  Railway  &  Light  Co., 

Fond  du  Lac,  Wis., 

S.  W.  Marty,  Chief  Engineer. 

Elgin  &  Belvidere  Electric  Co.,  Chicago.,  111., 
W.  L.  Arnold,  General  Manager. 

Elmira  Water,  Light  &  Railroad  Co.,  Elmira,  N.  Y., 
W.  W.  Cole,  General  Manager. 

El  Paso  Electric  Railway  Co.,  El  Paso,  Tex., 
C.  H.  Courser,  Chief  Engineer. 

Erie  Traction  Co.,  Erie,  Pa., 
D.   G.    Nelligan,   Engineer  of  Way. 

Evansville  &  Eastern  Electric  Railway  Co., 
Evansville,  Ind., 
H.  C.  Batlin,  Chief  Engineer.  ^ 

Evansville  Electric  Railway  Co.,  Evansville,  Ind., 
R.  H.  Cole,  Chief  Engineer. 

Fairmont  &  Clarksburg  Traction  Co.,  Fairmont,  W.  Va, 
A.  J.  Purington,  General  Manager. 


Digitized  by  LjOOQIC 


Member  Companies  and  Their  Engineering  Officers.     333 

Farmington  Street  Railway  Co.,  Hartford,  Conn., 
L.  Gorry,  Electrical  Engineer. 

FisHKiLL  Electric  Railway  Co.,  Fishkill-on-Hudson,  N.  Y., 
John  T.  Smith,  General  Manager. 

Fitchburg  &  Leominster  Street  Railway  Co., 

Fitchburg,  Mass., 
Gus  L.  Enfors,  Superintendent  of  Motive  Power. 

Fonda,  Johnstown  &  Gloversville  Railroad  Co., 

Gloversville,  N.  Y., 

F.  A.  Bagg,  Chief  Engineer. 

Fort  Wayne  &  Springfield  Railway  Co.,  Decatur,  Ind., 
A.  W.  Fishbaugh,  Chief  Engineer. 

•   Fort  Wayne  &  Wabash  Valley  Traction  Co.,     '  ' 
Fort  Wayne,  Ind., 
H.  L.  Weber,  Chief  Engineer. 

Fries  Manufacturing  &  Power  Co.,  Winston-Salem,  N.  C, 
J.  J.  Sigg,  General  Manager. 

Galesburg  &  Kewanee  Electric  Railway  Co., 

Kewanee,  111., 

R.  H.  Hayward,  General  Manager. 

Galveston  Electric  Co.,  Galveston,  Tex., 
F.  J.  Bennett,  Jr.,  Chief  Engineer. 

Gardner,  Westminster  &  Fnx  hiujrg  Street  Railway  Co., 

Gardner,  Mass., 

K.  Runiery,  Chief  Engineer. 

Georgia  Railway  &  Electric  Co.,  Atlanta,  Ga., 
S.  A.  Redding,  Electrical  Engineer. 

Grand  Rapids,  Holland  &  Chicago  Railway  Cc  ; 

Holland,  Mich., 

Strathearn   Hendrie,  General   Manager. 
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Grand  Rapids  Railway  Co.,  Grand  Rapids,  Mich., 

A.  C.  Ogilby,  Chief  Engineer. 

Great  Falls  Street  Railway  Co.,  Great  Falls,  Mont, 
G.  H.  Jay,  Electrical  Engineer. 

Groton  &  Stonington  Street  Railway  Co.,  Mystic,  Conn,, 
John  B.  Crawford,  General  Manager. 

Hartford  &  Springfield  Street  Railway  Co., 

Warehouse  Point,  Conn., 

Wm.  Young,  Chief  Engineer. 

Helena  Light  &  Railway  Co.,  Helena,  Mont., 
T.  J.  Kelkoin,  Superintendent  of  Transportation. 

Houghton  County  Street  Railway  Co.,  Houghton,  Mich., 

B.  S.  Walsh,  Chief  Enjgineef. 

Houston  Electric  Co.,  Houston,  Texas, 
Flint  McGregor,  Engineer. 

Illinois  Central  Traction  Co.,  Decatur,  111., 
H.  C.  Hoagland,  Chief  Engineer. 

Indiana,  Columbus  &  Eastern  Traction  Co., 

Cincinnati,  Ohio, 

J.  L.  Adams,  General  Manager. 

Indiana  Union  Traction  Co.,  Anderson,  Ind., 
R.  C.  Taylor,  Mechanical  Engineer. 

Indianapolis  &  Cincinnati  Traction  Co.,  Indianapolis,  Ind., 
J.  W.  Moore,  Chief  Engineer. 

Indianapolis,  Columbus  &  Southern  Traction  Co., 

Columbus,  Ind., 

Levi  Crater,  Chief  Engineer. 
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Indianapous  Traction  &  Terminal  Co.,  Indianapolis,  Ind., 
Thos.  B.  McMath,  Mechanical  Engineer. 

International  Railway  Co.,  Buffalo,  N.  Y., 
Thomas  W.  Wilson,  Engineer. 

Inter-Urban  Railway  Co.,  Des  Moines,  la., 
F.  S.  Cummins,  Chief  Engineer. 

Iowa  &  Illinois  Railway  Co.,  Clinton,  la., 
P.  P.  Crafts,  General  Manager. 

Jackson  Consolidated  Traction  Co.,  Jackson,  Mich., 
J.  P.  Clark,  General  Manager. 

Jackson  Electric  Railway,  Light  &  Power  Co., 

Jackson,  Miss. 

F.  G.  Proutt,  General  Manager. 

Jacksonville  Electric  Co.,  Jacksonville,  Fla., 
D.  J.  McDonald,  Chief  Engineer. 

JoLiET  &  Southern  Traction  Co.,  Joliet,  111., 
L.  D.  Fisher,  Chief  Engineer. 

JopuN  &  Pittsburg  Railway  Co.,  Pittsburg,  Kans., 
P.  P.  Crafts,  General  Manager. 

Kansas  City  Railway  &  Light  Co.,  Kansas  City,  Mo., 
Chas.  N.  Black,  Chief  Engineer. 

Kansas  City-Western  Railway  Co.   (The), 

Leavenworth,  Kan., 

A.  I.  Campbell,  Chief  Engineer. 

Kennett  &  CoATEsviLLE  Railroad  Co.,  Kcnnett  Square,  Pa., 
G.  H.  Dodge,  Secretary. 

Kingston  Consolidated  Railway  Co.,  Kingston,  N.  Y., 
M.  J.  Sullivan,  Chief  Engineer. 
22 
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Knoxville  R.\ilway  &  Light  Co.,  Knoxville,  Tenn., 
P.  E.  Mitchel,  General  Superintendent. 

KoKOMO,  Marion  &  Western  Traction  Co.,  Kokomo,  Ind., 
P.  H.  Palmer,  Electrical  Engineer. 

Lake  Shore  Electric  Railway  Co.,  Norwalk,  O., 
J.  T.  Ross,  Chief  Engineer. 

Laredo  Electric  &  Railway  Co.,  Laredo,  Tex., 
J.  B.  Morton,  Chief  Engineer. 

Las  Vegas  Railway  &  Power  Co.,  }^as  Vegas,  N.  Mex., 
Theodore  MacConnell,  Chief  Engineer. 

Lehigh  Traction  Co.,  Hazleton,  Pa., 
C.  B.  Houck,  Chief  Engineer. 

Lehigh  Valley  Transit  Co.,  Allentown,  Pa., 
W.  H.  Hall,  Chief  Engineer. 

Levis  County  Railway,  Levis,  Quebec, 
H.  H.  Morse,  General  Manager. 

Lexington  Railway  Co.,  Lexington,  Ky., 
Geo.  MacLeod,  Chief  Engineer. 

Lima  &  Toledo  Traction  Co.,  Lima,  O., 
Thos.  Elliott,  Electrical  Engineer. 

Little  Rock  Railway  &  Electric  Co.,  Little  Rock,  Ark., 
R.  F.  Baise,  Chief  Engineer. 

Long  Island  Consolidated  Electrical  Cos., 

Long  Island  City,  N.  Y., 

J.  R.  Savage,  Chief  Engineer. 

Lorraine  Electric  Railway  Co.,  Baltimore,  Md., 
C.  M.  Johnson,  Chief  Engineer. 
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Louisville  &  Eastern  Railroad  Co.,  Louisville,  Ky., 
Percival  Moore,  Vice-President  and  General  Manager. 

Louisville  &  Southern  Indiana  Traction  Co., 

New  Albany,  Ind. 

R.  W.  Waite,  Vice-President. 

Louisville  Railway  Co.,  Louisville,  Ky., 
F.  H.  Miller,  Chief  Engineer. 

Lynchburg  Traction  &  Light  Co.,  Lynchburg,  Va., 
A.  J.  Kohler,  Chief  Engineer. 

Mahoning  &  Shenango  Railway  &  Light  Co., 

New  Castle,  Pa., 

M.  E.  McCaskey,  General  Manager. 

Manila  Electric  Railroad  &  Light  Co.,  Manila,  P.  1 
C.  P.  Graves,  General  Manager. 

Mason  City  &  Clear  Lake  Railway  Co.,  Mason  City,  la., 
J.  H.  Lary,  Chief  Engineer. 

Memphis  Street  Railway  Co.  (The),  Memphis,  Tenn., 
G.  B.  Cornell,  Chief  Engineer. 

Menominee  &  Marinette  Light  &  Traction  Co., 

Menominee,  Mich., 

Edw.  Daniell,  General  Manager. 

Meridian  Light  &  Railway  Co.,  Meridian,  Miss., 
F.  L.  Bailey,  Chief  Engineer. 

Mexico  Electric  Tramways,  Limited,  City  of  Mexico,  Mex., 
P.  H.  Evans,  Chief  Engineer. 

Michigan  United  Railways  Co.,  Lansing,  Mich., 
James  R.  Elliott  Vice-President. 
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MiLFORD  &  UxBRiDGE  Street  RAILWAY  Co.,  Milfofd,  Mass., 
F.  M.  Daniels,  Chief  Engineer. 

.MiLLViLE  Traction  Co.,  Millvile,  N.  J., 
Daniel  C.  Lewis,  General  Manager. 

Milwaukee  Electric  Railway  &  Light  Co.,  The, 
.  Milwaukee,  Wis., 
E.  W.  Olds,  Superintendent  of  Rolling  Stock. 

Mobile  Light  &  Railroad  Co.,  Mobile,  Ala., 
J.  H.  Wilson,  General  Manager. 

Montreal  Street  Railway  Co.,  Montreal,  Quebec, 
Patrick  Dubee,  Secretary. 

Nahant  &  Lynn  Street  Railway  Co.,  Lynn,  Mass., 
J.  E.  Dozier,  General  Manager. 

Nashville  Railway  &  Light  Co.,  Nashville,  Tenn., 
W.  G.  Cameron,  Chief  Engineer. 

New  Hampshire  Electric  Railways,  Haverhill,  Mass., 
G.   C   Pike,  Chief  Engineer. 

New  Jersey  &  Hudson  River  Railway  &  Ferry  Co., 

Edgewater,  N.  J. 

A.  B.  Snook,  Chief  Engineer. 

New  Orleans  Railway  &  Light  Co.,  New  Orleans,  La., 
E.  B.  McKinney,  Chief  Engineer. 

Newport  News  &  Old  Point  Railway  &  Electric  Co., 

Hampton,  Va., 

E.  W.  Norris,  Chief  Engineer. 

Newton  &  Boston  Street  Railway  Co.,  Newtonville,  Mass., 
Mathew  C.  Brush,  General  Manager 

New  York  &  Port  Chester  Railroad  Co.,  New  York,  N.  Y., 
C.  O.  Mailloux,  Chief  Engineer.' 
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New  York  &  Queens  County  Railway  Co., 

Long  Island  City,  N.  Y., 

C.  S.  Banghart,  Master  Mechanic 


New  York  City  Railway  Co.,  New  York,  N.  Y., 
M.  G.  Starrett,  Consulting  Engineer. 

Norfolk  Railway  &  Light  Co.,  Norfolk,  Va., 
E.  S.  Ely,  Chief  Engineer. 

Northampton  Traction  Co.,  Easton,  Pa., 
Erwin  Judd,  Chief  Engineer. 

Northern  Indiana  Railway  Co.,  South  Bend,  Ind., 
J.  McM.  Smith,  General  Manager. 

Northern  Ohio  Traction  &  Light  Co.,  Akron,  O., 
R.  Trumbull,  Chief  Engineer. 

Northern  Texas  Traction  Co.,  Fort  Worth,  Tex., 
H.  M.  Flanders,  'Chief  Engineer. 

Ohio  River  Electric  Railway  &  Power  Co.,  Pomeroy,  O., 
J.  B.  MacAfee,  General  Manager. 

Oklahoma  City  Railway  Co.,  Oklahoma  City,  Okla., 
Henry  M.  Brauer,  Secretary. 

Olympia  Light  &  Power  Co.,  Olympia,  Wash., 
L.  B.  Faulkner,  Manager. 

Omaha  &  Council  Bluffs  Street  Railway  Co., 

Omaha,  Neb., 

H.  B.  Noyes,  Chief  Engineer. 

Omaha,  Lincoln  &  Beatrice  Railway  Co.,  Lincoln,  Neb., 
E.  C.  Hurd,  Secretary. 

Ottawa  Electric  Railway  Co.,  Ottawa,  Can., 
J.  D.  Eraser,  Secretary. 
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Owosso  &  CoRUNNA  ELECTRIC  Co.,  Owosso,  Midi., 
Lawrence  Manning,  General  Manager. 

Pacific  Traction  Co.,  Tacoma,  Wash., 
L.  A.  Nicholson,  Chief  Engineer. 

Paducah  Traction  Co.,  The,  Paducah,  Ky., 
H.  C.  Foss,  Chief  Engineer. 

Pensacola  Electric  Co.,  Pensacola,  Fla., 
John  W.  Leadley,  Manager. 

Peoples'  Railway  Co.  (The),  Dayton,  Ohio, 
A.  S.  Kibbe,  Chief  Engineer. 

Petaluma  &  Santa  Rosa  Railway  Co.,  Petaluma,  Cal., 
E.  M.  Van  Frank,  General  Manager. 

Peterborough  Radial  Railway  Co.  (The), 

Peterborough,  Ontario, 

J.  H.  Larmonth,*  General  Manager. 

Philadelphia  &  West  Chester  Traction  Co., 

Philadelphia,  Pa., 

W.  A.  Hall,  Chief  Engineer. 

Philadelphia  &  Western  Railway  Co., 
C.  C.  Long.  Electrical  Engineer. 

Philadelphia  Rapid  Transit  Co.,  Philadelphia,  Pa., 
William  S.  Twining,  Chief  Engineer. 

Pittsburg  &  Butler  Street  Railway  Co.,  Butler,  Pa., 
L.  H.  Kidder,  Electrical  Engineer. 

Portland  Railroad  Co.,  Portland,  Me., 
W.  E.  Knowlton,  Chief  Engineer. 

Portland  Railway  Co.,  Portland,  Or^on, 
F.  I.  Fuller,  General  Manager. 
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Portsmouth,  Dover  &  York  Street  Railway  Co., 

Portsmouth,  N.  H., 

S.  E.  Woodbury,  Engineer. 

Pottsville  Union  Tr^vction  Co.,  Pottsville,  Pa., 
E.  W.  Cough,  Electrical  Engineer. 

POUGHKEEPSIE  CiTY  &  WaPPINGERS  FaLLS  ElECTRIC 

Railway   Co.,   Poughkeepsie,   N.   Y. 
J.  W.  Hinkley,  Jr.,  President. 

Providence  &  Danielson  Railway  Co.,  Providence,  R.  I^ 
J.  E.  Thielsen,  General  Superintendent. 

Public  Service  Railway  Co.,  Newark,  N.  J., 
Martin. Schreiber,  Engineer  M.  of  W. 

Pueblo  &  Suburban  Traction  &  Lighting  Co., 

Pueblo,  Colo., 

y.  R.  Hughes,  Chief  Engineer. 

Quincy  Horse  Railway  &  Carrying  Co.,  Quincy,  111., 
C.  H.  Gibbs,  Chief  Engineer. 

Raleigh  Electric  Co.,  Raleigh,  N.  C, 
H.  C.  Taylor,  Chief  Engineer. 

Rhode  Island  Co.,  The,  Providence,  R.  I. 
M.  H.  Bronsdon,  Chief  Engineer. 

Richmond  &  Petkrsburg  Electric  Railway  Co., 

Richmond,  Va., 

Calvin  Whitely,  Jr.,  Chief  Engineer. 

Richmond  Light  &  Railroad  Co.,  New  Brighton,  N.  Y. 
Frank  O'Malley,  Chief  Engineer. 

Roanoke  Railway  &  Electric  Co.,  Roanoke,  Va., 
John  W.  Hancock,  General  Manager. 
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Rochester  Railway  Co.,  Rochester,  N.  Y., 
I.  E.  Matthews,  Chief  Engineer. 

RocKFORD  &  Interurban  RAILWAY  Co.,  Rockford,  111., 
T.  M.  Ellis,  Manager. 

Rock  Island  Southern  Railroad  Co.,  Monmouth,  DL, 

F.  H.  Lanchshire,  Chief  Engineer. 

Rockland,  Thomaston  &  Camden  Street  Railway  Co., 

Rockland,  Me., 

Chas.  E.  Gregory,  Chief  Engineer. 

Rutland  Railway,  Light  &  Power  Co.,  Rutland,  Vt., 
Thomas  L.  Roach,  Electrical  Engineer. 

Saginaw  Valley  Traction  Co.,  Saginaw,  Mich., 
S.  E.  Wolff,  General  Manager. 

St.  Joseph  Railway,  Light,  Heat  &  Power  Co., 

St.  Joseph,  Mo., 

R.  A.  Foresman,  Chief  Engineer. 

San  Antonio  Traction  Co.,  San  Antonio,  Texas, 

G.  H.  Cushman,  Chief  Engineer. 

San  Diego  Electric  Railway  Co.,  San  Diego,  Cal., 
W.  Clayton,  Vice-President. 

San  Juan  Light  &  Transit  Co.,  San  Juan,  Porto  Rico, 
Lloyd  Lyon,  Assistant  Treasurer. 

Savannah  Electric  Co.,  Savannah,  Ga., 
F.  M.  Yawger,  Chief  Engineer. 

Schenectady  Railway  Co.,  Schenectady,  N.  Y., 
B.  Penoyer,  Engineer. 

Scioto  Valley  Traction  Co.  (The),  Columbus,  O., 
Julian  Greiggs,  Chief  Engineer. 
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ScRANTON  Railway  Co.,  Scranton,  Pa., 
A.  S.  Kibbe,  Chief  Engineer. 

Seattle  Electric  Co.,  (The,)  Seattle,  Wash., 
Mark  Lowd,  Chief  Engineer. 

Sheboygan  Light,  Power  &  Ry.  Co.,  Sheboygan,  Mich., 
W.  B.  Voth,  Chief  Engineer. 

Sioux  City  Traction  Co.,  Sioux  City,  la., 
M.  W.  Lake,  Chief  Engineer. 

South  Chicago  City  Railway  Co.,  Chicago,  111., 
George  R.  Folds,  General  Manager. 

Southern  Wisconsin  Railway  Co.,  Madison,  Wis., 
M.  Stumpf,  Chief  Electrician. 

South  Shore  Traction  Co.,  New  York,  N.  Y., 
A.  C.  Hume,  Secretary. 

South-Western  Traction  Co.,  London,  Ontario, 
S.  W.  Mower,  General  Manager. 

Southwest  Missouri  Railroad  Co.,  Webb  City,  Mo., 
J.  B.  Hodgdon,  Chief  Engineer. 

Spokane  Traction  Co.,  Spokane,  Wash., 
Alex.  M.  Lupfer,  Chief  Engineer. 

Springfield  Consolidated  Railway  Co.,  Springfield,  111., 
H.  H.  Jones,  Chief  Engineer. 

Springfield  Railway  Co.,  The,  Springfield,  Ohio, 
A.  S.  Kibbe,  Chief  Engineer. 

Springfield  Traction  Co.,  Springfield,  Mo., 
J.  M.  Brown,  Chief  Engineer. 
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Sterling,  Dixon  &  Eastern  Electric  Railway  Co., 

Sterling,  111. 

A.  L.  Gillette,  Electrical  Engirteer. 

Steubenville  &  East  Liverpool  Railway  &  Light  Co., 

Steubenville,  O., 

J.  C.  Rothery,  General  Manager. 

Syracuse  &  Suburban  Railroad  Co.,  Syracuse,  N.  Y., 
G.  E.  Higgins,  Chief  Engineer. 

Syracuse,  Lake  Shore  &  Northern  Railroad  Co., 

Syracuse,  N.  Y., 

Thomas  H.  Mather,  Engineer.. 

Syracuse  Rapid  Transit  Railway  Co.,  Syracuse,  N.  Y., 
E.  P.  Roundy,  Engineer. 

Tacoma  Railway  &  Power  Co.,  Tacoma,  Wash., 
W.  S.  Dimmock,  Manager. 

Tampa  Electric  Co.,  Tampa,  Fla., 
H.  A.  Hampton,  Chief  Engineer. 

Terre  Haute,  Indianapolis  &  Eastern  Traction  Co., 

Indianapolis,  Ind., 

P.  I.  Zipp,  Electrical  Engineer. 

Terre  Haute  Traction  &  Light  Co.,  Terre  Haute,  Ind., 
H.  E.  Smith,  Chief  Engineer. 

Toledo  &  Chicago  Interurban  Railway  Co., 

Kendallville,  Ind., 

A.  B.  Shepard,  President. 

Toledo  Railways  &  Light  Co.,  Toledo,  O., 
J.  T.  Ross,  Chief  Engineer. 


Digitized  by  LjOOQIC 


Member  Companies  and  Their  Engineering  Officers.     345 

Toledo  Urban  &  Interurban  Railway  Co., 

Cincinnati,  Ohio. 

Charles  Kilgour,  Chief  Engineer. 

ToPEKA  Railway  Co.,  Topeka,  Kan., 
A.  M.  Patten,  General  Superintendent. 

Toronto  Railway  Co.,  The,  Toronto,  Ontario, 
Robert  J.  Fleming,  Manager. 

Tri-City  Railway  Co.,  Davenport,  Iowa, 
F.  W.  Reimers,  Chief  Engineer. 

Tri-State  Traction  Co.,  Steubenville,  Ohio, 
J.  F.  Flood,  General  Manager. 

Trinidad  Electric  Railroad  Co.,  The,  Trinidad,  Colo., 
John  Davey,  Master  Mechanic. 

Tucson  Rapid  Transit  Co.,  Tucson,  Ariz., 
C.  K.  Durbin,  Secretary. 

Twin  City  Rapid  Transit  Co.,  Minneapolis,  Minn., 
E.  H.  Scofield,  Chief  Engineer. 

Union  Electric  Co.,  Dubuque,  Iowa, 
C.  E.  Stanton,  Chief  Engineer. 

Union  Street  Railway  Co.,  New  Bedford,  Mass., 
E.  S.  Wilde,  Acting  Superintendent. 

United  Railways  &  Electric  Co.,  The,  Baltimore,  Md., 
H.  H.  Adams,  Superintendent  of  Shops. 

United  Railways  Co.  of  St.  Louis,  St.  Louis,  Mo., 
Robt.  McCulloch,  General  Manager. 

United  Traction  Co.,  Albany,  N.  Y., 
H.  A.  Benedict,  Electrical  Engineer. 
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Utah  Light  &  Railway  Co.,  Salt  Lake  City,  Utah, 
O.  A.  Honnold,  Electrical  ^Engineer. 

Utica  &  Mohawk  Valley  Railway  Co.,  Utica,  N.  Y., 
W.  J.  Harvie,  Chief  Engineer. 

Valley  Traction  Co.,  Chambersburg,  Pa., 
M.  C.  Kennedy,  President. 

Wallkill  Transit  Co.,  Middletown,  N.  Y., 
H.  Van  Innegan,  Electrical  Engineer. 

Washington,  Baltimore  &  Annapolis  Elec.  Railway  Co., 

Baltimore,  Md., 

J.  N.  Shannahan,  General  Manager. 

Washington  Railway  &  Electric  Co.,  Washington,  D.  C, 
C.  S.  Kimball,  Engineer. 

Washington  Water  Power  Co.,  Spokane,  Wash., 
D.  L.  Huntington,  General  Manager. 

West  Chester  Street  Railway  Co.,  West  Chester,  Pa., 
E.  W.  Goss,  Superintendent. 

West  Penn  Railways  Co.,  Pittsburg,  Pa., 
W.  E.  Moore,  General  Manager. 

Whatcom  County  Railway  &  Light  Co., 

Bellingham,  Wash., 

H.  Titcomb,  Chief  Engineer. 

Wheeling  Traction  Co.,  Wheeling,  W.  Va., 
J.  H.  Crawford,  Master  Mechanic 

Wichita  Railroad  &  Light  Co.,  Wichita,  Kan., 
E.  C.  Oemmons,  Chief  Engineer. 

WiLLiAMSPORT  Passenger  Railway  Co.,  WilUamsport,  Pa., 
P.  A.  Hess,  Chief  Engineer. 
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Winnebago  Traction  Co.,  Oshkosh,  Wis., 
M.  J.  Hill,  Oiief  Engineer. 

Winona  Interurban  Railway  Co.,  Winona  Lake,  Ind., 
Chas.  Sigler,  Chief  Engineer. 

Winona  Railway  &  Light  Co.,  Winona,  Minn., 
Robert  Paton,  Chief  Engineer. 

Worcester  Consolidated  Street  Railway  Co., 

Worcester,  Mass., 

G.  W.  Dunlap,  Superintendent  Motive  Power. 

Yegan  Brothers  Power  Plant,  Billings,  Mont.,    . 
J.  E.  Brayton,  Manager. 

York  Street  Railway  Co.,  York,  Pa., 
L.  C.  Mayer,  Chief  Engineer. 

YouNGSTOWN  &  Southern  Railway  Co.,  Youngstown,  Ohio, 
Geo.  Tod,  Jr.,  Chief  Engineer. 
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ASSOCIATE  MEMBERS. 


(Arranged  Alphabetically  According  to  Names.) 

*  Allied  with  Engineering  Association. 

*Adams,  H.  H.,  Supt.,  Shops,  The  United  Railways  and  Elec- 
tric Co.,  Baltimore,  Md. 
♦Alden,  Charles  A.,  Street  Railway  Engineer,  Penn.  Steel  Co., 

Steelton,  Pa. 
Anderson,  George  O.,  East  Liverpool  Traction  and  Light  Co., 

East  Liverpool.  Ohio. 
Angerer,  Victor,  Philadelphia,  Pa. 

Ashe,  Sydney,  W.,  Polytechnic  Institute  of  Brooklyn,  Brook- 
lyn, N.  Y. 
Ashhurst,  Lewis  R.,  Philadelphia,  Pa. 
♦Baker,  C.  P.,  579  West  159th  Street,  New  York,  N.  Y. 

Baker,  Edwin  H.,  26  Broadway,  New  York,  N.  Y. 
*Baukat,  John  G.,  7  Park  Avenue,  White  Plains,  N.  Y. 

Bean,  W.  Worth.  Benton  Harbor,  Mich. 
♦Bell,  Thomas  K.,  Chief  Engineer,  Interstate  Railways  Co., 

Philadelphia,  Pa. 
♦Beugler,  H.  M.,  Superintendent  Railways,  1809  Hayes  Street, 

Nashville,  Tenn. 
♦Bigelow,  Chas.  H.,  Hudson  Co.  Power  Station,  Jersey  City, 
•        N.J. 

♦Billings,  A.  W.  K.,  Chief  Engineer,  Havana  Electric  Rail- 
way Co.,  Havana,  Cuba. 
Blake,  Henry  W.,  Editor,  Street  Railway  Journal,  239  West 

39th  Street,  New  York,  N.  Y. 
Blakeslee,  R.  B.,  Superintendent,  Du  Bois  Traction  Co.,  Du 

Bois,  Pa. 
♦Boden,  John,  Foreman  Carpenter  Department,  The  Milwaukee 

Electric  Railway  and  Light  Co.,  Milwaukee,  Wis. 
♦Bodler,  F.  F.,  526  Mission  Street,  San  Francisco,  Cal. 
♦Boyd,  William  C,  Assistant  Engineer,  Pittsburg  Railways 
Co.,  Pittsburg,  Pa. 

[348] 
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Boyer,  Warren  L.,  Superintendent,  The  New  York  Car  & 

Truck  Co.,  Kingston,  N.  Y. 
Brady,  Daniel  M.,  President,  Brady  Brass  Co.,  95  Liberty 
Street,  New  York,  N.  Y. 
♦Brinkerhoff,  F.  M.,  Mechanical  Engineer,   100  Broadway, 

New  York,  N.  Y. 
Brinkerhoff,  H.   M.,  Electrical  Engineer,  60  Wall  Street, 

New  York,  N.  Y. 
Brockway,  W.  B.,  Auditor,  Ford,  Bacon  &  Davis,  115  Broad- 
way, New  York,  N.  Y. 
•  Brubaker,  G.  S.  W.,  Engineer,  805  Witherspoon  Building, 

Philadelphia,  Pa. 
*Budd,  B.  I.,  Purchasing  Agent,  Metropolitan  West  Side  Ele- 
vated Railway  Co.,  looi  Royal  Ins.  Building,  Chicago,  111. 
♦Buelow.  Frank,  Foreman,  The  Milwaukee  Electric  Railway 
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Seattle,  Wash. 
*Canfield,  W.  C,  Foreman,  The  Milwaukee  Electric  Railway 

&  Light  Co.,  Milwaukee,  Wis. 
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&  Chicago  Railway  Co.,  Wheaton,  111. 
Case,    F.    E.,    Engineer,    Railway    Equipment    Department, 

General  Electric  Co.,  Schenectady,  N.  Y. 
Chilton,  St.  John,  Engineer,  Allis-Chalmers  Co.,  Milwaukee, 
Wis. 
♦Chinn,  Oral  M.,  Electrician,  Mt.  Vernon  Electric  Railway 
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Clark,  Chas.  S.,  Af^^ent,  Penn.  Steel  Co.,  Boston,  Mass. 
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Collier,  Barron  G.,  President,  Street  Railway  Advertising 

Co,,  Flat  Iron  Building,  New  York,  N.  Y. 
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Newark,  'N.  J. 
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Dibbs,  William  A.,  Superintendent  Qaim  Department,  Em- 
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♦Duffy,  Jas.  A.,  Master  Mechanic,  Pittsburg  Railways  Co., 
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Leominster  Street  Railway  Co.,  Fitchburg,  Mass. 
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Feron,  M.  J.,  Superintendent  Transportation,  Metropolitan 
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Co.,  2020  State  Street,  Chicago,  111. 
♦Fragmeier,  W.  O.,  Master  Mechanic^  Portland  Railway  Co., 

Portland,  Oregon. 
♦Franklin,  E.  E.,  Foreman,  424  East  2nd  Street,  Salt  Lake 
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wick  Railroad  Co.,  Trenton,  N.  J. 
Froehlich,  Fred  H.,  Electrical  Engineer,  12  West  Delaware 

Avenue,  Toledo,  O. 
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New  York  Central  &  Hudson  River  Railroad  Co.,  New 
York,  N.  Y. 
Gardiner,  W.  H.,  Jr..  60  Wall  Street,  New  York,  N.  Y. 
Gibbs,  C.  W.,  Civil  Engineer,  Pittsburg  Railways  Co.,  Pitts- 
burg, Pa. 
Goff,  Robert  S.,  Vice-President,  Boston  and  Northern  Street 

Railway  Co.,  Boston,  Mass. 
Goodrich,  E.  S.,  Hartford,  Conn. 
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Washington,  D.  C. 
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*Hawkens,  Thomas,  General  Manager,  Rockland,  Thomaston 

&  Camden  Street  Railway  Co.,  Rockland,  Me. 
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Henshaw,  F.  N.,  Consulting  Engineer,  90  Wall  Street,  New 

York,  N.  Y. 
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*Herrick,  Chas.  T.,  Master  Mechanic,  Williamsport  Passen- 
ger Railway  Co.,  Williamsport,  Pa. 
*Heywood,  Jas.,  Superintendent  Lines  and  Cables,  Philadelphia 
Rapid  Transit  Co.,  Philadelphia,  Pa. 
High.  John  W.,  Manager  Sales  Department,  Pantasote  Co., 

1 1 1  Broadway,  New  York,  N.  Y. 
Holmes,  Garnet   B.,   Electrical  Engineer,  Holmes  &  Allen, 
Wellington,  New  Zealand. 
^Humphreys,  Wm.  E.,  Special  Auditor,  Pueblo  and  Suburban 
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Jackson,  Prof.  Dugald  C,  Massachusetts  Institute  of  Tech- 
nology, Boston,  Mass. 
Jackson,  D.  C.  and  W.  B.,  Consulting  Engineers,  Commercial 

National  Bank  Building,  Chicago,  111. 
*Jones,  P.  N.,  Acting  General  Superintendent,  Pittsburg  Rail- 
ways Co.,  Pittsburg,  Pa. 
Jones,  W.  J.,  Manager,  Austin  Electric  Railway  Co.,  Austin, 

Texas. 
Junkersfeld,    P.,    Electrical    Engineer,    139    Adams    Street, 

Chicago,  111. 
Junkins,  Sydney,  10  Bridge  Street,  New  York,  N.  Y. 
Kelker,  R.  F.,  Jr.,  181  La  Salle  Street,  Chicago,  111. 
Kelly,    Thos.    F.,    Electrical    Engineer,    Washington    Water 
Power  Co.,  Spokane,  Wash. 
*Kelsay,  G.  H.,  Superintendent  Power,  Indiana  Union  Trac- 
tion Co.,  Anderson,  Ind. 
♦Kennedy,   J.   W.,   Foreman,   Motor   Department,  The  Mil- 
waukee Electric  Railway  &  Light  Co.,  Milwaukee,  Wis. 
Kent,  Henry  R.,  10  Bridge  Street,  New  York,  N.  Y. 
Kerr,  Walter  C,  10  Bridge  Street,  New  York,  N.  Y. 
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*Killeen,  G.  C,  Master  Mechanic,  New  Jersey  &   Pennsyl- 
vania Traction  Co.,  Trenton,  N.  J. 
♦Kimball,  Geo.  A.,  Chief  Engineer  Elevated  and  Subway  Con- 
struction, Boston  Elevated  Railway  Co.,  loi  Milk  Street, 
Boston,  Mass. 
*King,  J.  M.,  Master  Mechanic,  Danville  Railway  &  Electric 
Co.,  Danville,  Via. 
Knowlen,  John  P.,  Superintendent,  North  Alabama  Traction 

Co.,  New  Decatur,  Ala. 
Lake,  Edward  N.,  181  La  Salle  Street,  Chicago,  111. 
♦Lambe,  A.  B.,  Supply  Department  Engineer,  Canadian  Gen- 
eral Electric  Co.,  Toronto,  Ont. 
*Larned,  J.   M.,   Engineer   Maintenance  of  Way,   Pittsburg 

Railways  Co.,  Pittsburg,  Pa. 
*Latta,  E.  D.,  Jr.,  General  Superintendent,  Charlotte  Electric 

Railway,  Light  &  Power  Co.,  Charlotte,  N.  C. 
Lawson,  George,  79  Wall  Street,  New  York,  N.  Y. 
♦Layton,  Hudson  F.,  Chief  Engineer,  Pittsburg  and  Butler 
Railway  Co.,  Pittsburg,  Pa. 
Lewis,  E.  Sidney,  Standard  Steel  Works,  Philadelphia,  Pa. 
Lewis,  Howard  O.,  2  State  Street,  Worcester,  Mass. 
♦Libby,  H.  L.,  Superintendent  Car  Shops,  Boston  Elevated 

Railway  Co.,  2565  Washington  Street,  Boston,  Mass. 
♦Lincoln,    F.    H.,    Assistant    General    Manager,    Philadelphia 

Rapid  Transit  Co.,  Philadelphia,  Pa. 
♦Lindall,  John,  Superintendent  Motive  Power  and  Machinery, 
Boston  Elevated  Railway  Co.,  439  Albany  Street,  Boston, 
Mass. 
^Litchfield,  Norman,  Engineer  Car  Equipment,  Interborough 
Rapid  Transit  Co.,  98th  Street  and  3d  Ave.,  New  York, 
N.  Y. 
Longmire,  E.  A.,  Master  Mechanic,  Norfolk  &  Portsmouth 

Traction  Co.,  Norfolk,  Va. 
Loomis,  Bruce  E.,  Insurance  Engineer,  95  William  Street, 

New  York,  N.  Y. 
MacAllister,  W.  J..  Assistant  to  President,  Hummelstown  & 

Campbellstown  Street  Railway  Co.,  Hershey,  Pa. 
McClellan,  William,  Vice-President,  The  Campion  McClel- 
lan  Co.,  90  West  Street,  New  York,  N.  Y. 
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McClure,  A.  G.,  140  Nassau  Street,  New  York,  N.  Y. 
McIX)nnell,  Edw.,  Secretary  and  Treasurer,  East  LiverpooF 

Traction  &  Light  Co.,  East  Liverpool,  O. 
McGraw  James  H.,  President,  McGraw  Publishing  Co.,  239 

West  39th  Street,  New  York,  N.  Y. 
McNally,  J.  C,  Manager,  Western  Union  Telegraph  Co., 

Kenosha,  Wis. 
♦Madden,   Greo.    P.,    Manager   Agencies,   Canadian    General 

Electric  Co.,  Toronto,  Ont. 
*Mailloux,   C.   O.,   Electrical   Engineer,   New  York   &  Port 

Chester  Railroad  Co.,  76  William  St.,  New  York,  N.  Y.. 
Major,  M.  E.,  Superintendent,  Peoples'  Street  Railway  Co., 

Nanticoke,  Pa. 
Martin,  F.  D.,  Treasurer,  Fort  Scott  Gas  &  Electric  Co., 

Fort  Scott,  Kas. 
Miller,  C.  S.'S.,  52  William  Street,  New  York,  N.  Y. 
Mitchel,  P.  E.,  General  Superintendent,  Knoxville  Railway 

&  Light  Co.,  Knoxville,  Tenn. 
♦Morrill,  F.,  Road  Master,  Capital  Traction  Co.,  Washington, 

D.  C 
Morse,  J.  Russell,  Clerk,  Tacoma  Railway  &  Power  Co.,  Ta- 

coma,  Wash. 
*Mower,  S.  W.,  General  Manager,  South-Western  Traction 

Co.,  London,  Canada. 
*Munger,  E.  T.,  Master  Mechanic,  Metropolitan  West  Side 

Elevated  Railway  Co.,  146  Throop  Street,  Chicago,  111. 
^Mullen,  T.  J.,  Superintendent,  Richmond  Light  &  Railroad 

Co.,  New  Brighton,  N.  Y. 
*Murphy,  John  Z.,  Chief  Engineer,  Chicago  Union  Traction 

Co.,  Chicago,  111. 
Newman,  A.  A.,  President,  Newman  Clock  Co.,  710  Masonic 

Temple,  Chicago,  III. 
♦Nichols,  H.  B.,  Engineer  Maintenance  of  Way,  Philadelphia 

Rapid  Transit  Co.,  820  Dauphin  Street,  Philadelphia,  Pa. 
Norris,  Prof.  Henry  H.,  Cornell  University,  Ithaca,  N.  Y. 
♦Noyes,   Hiland   B.,  Electrical  Engineer,  Omaha  &  Council 

Bluffs  Street  Railway  Co.,  Station  A,  Omaha,  Neb. 
*01ds,   Edwin  W.,  Superintendent  Rolling  Stock,  The  Mil- 
waukee Electric  Railway  &  Light  Co.,  Milwaukee,  Wis. 
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♦Pearson,  Walter  A.,  Chief  Engineer,  Electric  Development 
Co.,  Niagara  Falls,  Ont. 
Peck,  L.  T.,  President  Honolulu  Rapid  Transit  Co.,  Hono- 
lulu, Hawaii. 
Pierce,   Chas.   C,   Manager,  Railway  Department,   General 

Electric  Co.,  Boston,  Mass. 
*Pellissier,  G.  E.,  Assistant  Engineer,  Goldschmidt-Thermit 

Co.,  43  Exchange  Place,  New  York,  N.  Y. 
♦Petersen,  Chas.  W.,  Foreman,  The  Milwaukee  Electric  Rail- 
way &  Light  Co.,  Milwaukee,  Wis. 
Plumb,  Prof.  Hylon  Theron,  Associate  Professor  Electrical 

Engineering,  Purdue  University,  La  Fayette,  Ind. 
Potter,    E.    E.,   Assistant    Manager,    Seattle    Electric    Co., 
Seattle,  Wash. 
♦Powell,  Chas.  S.,  General  Agent,  Westinghouse  Electric  & 

Manufacturing  Co.,  11 1  Broadway,  New  York,  N.  Y. 
♦Powers,   John    Superintendent,    Sterling,    Dixon  &    Eastern 

Electric  Railway  Co.,  1804  E.  4th  Street,  Sterling,  111. 
♦Pratt,  William  A.,  Chief  Engineer,  New  York,  Westchester 
&  Boston  Railway  Co.,  30  Broad  Street,  New  York,  N.  Y. 
♦Reed,  W.  Boardman,  Civil  Engineer,  420  E.  25th  Street,  New 
York,  N.  Y. 
Rhoades,  S.  L.,  1025  Uber  Place,  Philadelphia,  Pa. 
Richey,    Albert    S.,    Assistant    Professor,    Worcester    Poly- 
technic Institute,  Worcester,  Mass. 
Rivet,  Antoine,  Financial  Editor,  St.  Louis  Globe  Democrat, 

75 1 1  Pennsylvania  Avenue,  St.  Louis,  Mo. 
Roberts,  E.  P.,  President,  The  Roberts  &  Abbott  Co.,  Scho- 

field  Building,  Qeveland,  O. 
Robertson,  C.  H.,  Superintendent,  East  Shore  &  Suburban 
Railway  Co.,  Richmond,  Cal. 
♦Rogan,  John  A.,  Master  Mechanic,  Pittsburg  Railways  Co., 
Pittsburg,  Pa. 
Rothery,  J.  C.,  General  Manager,  East  Liverpool  Traction 

&  Light  Co.,  East  Liverpool,  O. 
Royse,  Daniel,  Electric  Railway  Review,  Chicago,  111. 
Sakuma,  Eitaro,  care  of  Baron  Ohtari,  Tokio,  Japan. 
Sanderson  &  Potter,  52  William  Street,  New  York,  N.  Y. 
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♦Schreiber,   Martin,  Engineer   Maintenance  of  Way,  Public 
Service  Railway  Co.,  Newark,  N.  J. 
Schreiber,  H.  S.,  1301  St.  Gerard  Building,  Philadelphia,  Pa. 
♦Scobee,  J.  E.,  648  South  6th  Street,  Salt  Lake  City,  Utah. 
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Shaw,  Edw.  P.,  Jr.,  General  Superintendent,  Boston  &  Wor- 
cester Street  Railway  Co.,  South  Framingham,  Mass. 
Shaw,  Jas   P.,   President,   Boston  &  Worcester  Street  Rail- 
way Co.,  Boston,  Mass. 
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waukee Electric  Railway  &  Light  Co.,  Milwaukee,  Wis. 
*Slater,  F.  R.,  Electrical  Engineer,  100  Broadway,  New  York, 
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♦Smith,  !E.  D.,  Superintendent  Power  Stations,  United  Rail- 
ways Co.,  of  St.  Louis,  St.  Louis,  Mo. 
*Smith,  G.  j.,  Master  Mechanic,  Metropolitan  Street  Railway 

Co.,  loth  and  Lister  Avenue,  Kansas  City,  Mo. 
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''Ihielsen,  J.  E.,  Superintendent,  Providence  &  Danielson  Rail- 
way Co.,  610  Banigan  Building,  Providence,  R.  I. 
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Philadelphia,  Pa. 
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Venning,  F.  J.,  Superintendent  of  Overhead  Lines,  Pittsburg 

Railways  Co.,  Pittsburg,  Pa. 
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New  York,  N.  Y. 
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Whipple,  A.  L.,  Eastern  Manager,  Curtain  Supply  Co.,  1819 
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Stock,  Boston  Elevated  Railway  Co.,  Boston,  Mass. 
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Wyse,  J.  F.   H.,  Wyse  &  Middlemist,  43  James  Building, 
Toronto,  Ont. 
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